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PREFACE

This Health and Safety Plan (HSP) describes the requirements for the expected
tasks and activities needed to complete the field investigation activities at Granite
Mountain Radio Relay Station (RRS), according to the requirements of Contract No.
F41624-94-D-8046, Delivery Order 8, between the U.S. Air Force and Jacobs
Engineering Group Inc. (Jacobs). This HSP has been prepared in accordance with
format and content requirements, as applicable, of the Handbook for the Installation
Restoration Program Remedial Investigations and Feasibility Studies prepared by the
Air Force Center for Environmental Excellence, Brooks AFB, dated September 1993.

The Jacobs Project Manager for this contract is Ms. Joyce Miyagishima. The
Contracting Officer Representative for the AFCEE is Mr. Samer Karmi.

Approved:

3 g
¢ Jiane Mde (T‘z/d/{’,«'// <
-oWarner Reeser ¢
Program Manager
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NOTICE

This HSP has been prepared for the U. S. Air Force by Jacobs Enginsering Group
Inc. (Jacobs) for the purpose of aiding in the implementation of a field investigation
under the U.S. Air Force Instaliation Restoration Program (IRP). The limited
objectives of this HSP, along with the evolving knowledge of site conditions and
chemical effects on the environment and health, must be considered when
evaluating this HSP, since subsequent facts may become known that may make the
HSP obsolete or inaccurate. Acceptance of this HSP in performance of the contract
under which it is prepared does not mean that the U.S. Air Force adopis the
conclusions, recommendations, or other views expressed herein. Such
conclusions, recommendations, or other views expressed are those of the
contractor onily and do not necessarily reflect the official position of the U.S. Air
Force.

Copies of this report may be purchased from:

Government agencies and their contractors registered with the Defense Technical
Information Center should direct requests for copies of this report to: Defense
Technical Information Center, Cameron Station, Alexandria, VA 22304-6145.

Nongovernment agencies may purchase copies of this document from: National
Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161.
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LIST OF ACRONYMS
ACGIH American Conference of Governmental industrial Hygienists
ADF&G Alaska Department of Fish and Game
AFB Air Force Base
ATV All Terrzin Vehicle
CEOS Civil Engineering Operations Squadron
CFR Code of Federal Regulations
CPR Cardiopulmonary Resuscitation
DRI Direct Reading Instrument
DRMO Defense Reutilization Management Office
EPA Environmental Protection Agency
eV Electron Volt
HEPA High-Efficiency Particulate Air
HSP Health and Safety Plan
IDLH Immediately Dangerous to Life and Health
IRP Installation Restoration Program
Jacobs Jacobs Engineering Group Inc.
LEL Lower Explosive Limits
RRS Radio Relay Station
MEK Methyl Ethyl Ketone
mg/m3 Milligrams per Cubic Meter
MSHA Mine Safety and Health Administration
NIOSH National Institute for Occupational Safety and Health
0o Oxygen
OSHA Occupational Safety and Health Administration
OVA Organic Vapor Analyzer
PCB Polychlorinated Bipheny!
PCH Polycyclic Hydrocarbon
PEL Permissible Exposure Limit
PHSM Program Health and Safety Manager
PID Photoionization Detector
PNA Polynuclear Aromatic
POL Petroleum, Oils, and Lubricants
PPE Personal Protective Equipment
ppm Parts per Million
PVC Polyvinyl Chlorice
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LIST OF ACRONYMS '

REL Recommended Exposure Limit '

SHSC Site Health and Safety Coordinator

Si Site Inspection l

SOP Standard Operating Procedure

TCE Trichloroethylene

TWA Time Weighted Average l

WACS White Alice Communications System

oF Degrees Fahrenheit '
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1.0 INTRODUCTION

This Health and Safety Plan (HSP) provides site-specific health and safety controls
to be followed during field activities to be conducted at Granite Mountain Radio
Relay Station (RRS).

This HSP has been written for the exclusive use of Jacobs Engineering Group Inc.
(Jacobs), its employees, and subcontractors. Jacobs claims no responsibility for its
use by others. The plan is wiitten for the specified site conditions, dates, and
personnel and must be amended if these conditions change. A plan approval sign-
off sheet documenting acceptance by the Project Manager and Corporate Health
and Safety Manager is provided as Appendix A.

The elements of the plan include procedures for personal protection, personnel and
equipment safety, medical surveillance, air quality monitoring, and general work
practices. This plan also details proper emergency procedures including
emergency response and first aid capabilities. Compliance with this HSP is required
by all Jacobs employees entering the Granite Mountain RRS site.

1.1 HISTORICAL OVERVIEW OF SITE

The following sections describe the site, its history, and waste management
practices.

1.1.1 Site Description

Granite Mountain RRS is located approximately 120 miles northeast of Nome,
Alaska (CH2M Hill, 1991). Thec remote site is accessible only by air. The site
consists of approximately 258 acres of land with a 4,000-foot gravel landing strip.
Figure 1-1 depicts the approximate location of Granite Mountain RRS.

The installation is comprised of two camps: Upper Camp and Lower Camp. The two
camps are connected by a steep and winding 3-mile road. The Upper Camp which
is located on top of Granite Mountain, previously provided working and living
facilities for station personnel. Remaining structures at Upper Camp include the
dormitory, an equipment building, the four panel White Alice Communication System
(WACS) radio antenna, a vehicle maintenance shop, above ground water and diesel
storage tanks, and two additional antenna units. The Lower Camp, located south of
Upper Camp, consists of the runway, a temporary warm storage building, a
temporary air terminal building, and the site of a former above ground diesel storage
tank. All buildings comprising the Granite Mountain RRS have been abandoned
since 1981. Figures 1-2 and 1-3 depict the Upper and Lower Camps of the Granite
Mountain RRS site.

1.1.2 Site History

The site was constructed from 1956 through 1957 as one of 31 original WACS sites.
It was activated as a combined tropospheric, scatter and TD-2 microwave station in
1957. The WACS station site became obsolete during the 1960s with the advent of
satellite communications systems. The station was leased to Alascom in 1976. In
1981, a notice of intent to relinquish the property was forwarded to the U.S. Bureau
of Land Management (BLM). The BLM reportedily still uses the site during the
summer months as a headquarters for firefighting activities (CH2M Hill, 1994).
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1.1.3 Granite Mountain RRS Waste Management Practices

Liquid and solid waste was generated at Granite Mountain RRS by various site
operations such as vehicle maintenance, aircraft and vehicle refueling, power
generation using batteries and transformers, and equipment degreasing.
Petroleums, oils, and lubricants, solvents, PCBs, pesticides, and metals are the
principal hazardous wastes that may have been generated during the 20 years of
the facilities operation. Past practices include spreading petroleum-based wastes
on installation roads and runway for dust control, spraying of pesticides, dismantling
of electric transformers resulting in possible PCB contamination, and fuel spills and
leaks from daily operations. Waste was deposited in numerous landfill areas
throughout the site, and was reportedly containerized in steel drums and returned to
Elmendorf AFB when the site was closed down in the 1980s.

Fuel for generators and vehicles was stored in above ground storage tanks at both
the upper and lower camps. Tank trucks were used to transport fuel to the Upper
Camp from the runway area. Numerous fuel leaks and spills may have occurred
during the facilities operation.

Based on information of past waste disposal practices, two contaminant source
types have been identified. They are (1) spills and releases, and (2) land disposal
operations. Very little environmental sample collection has been conducted in the
past; therefore, exact contaminants and concentrations can not be determined at
this time.

1.2 HEALTH AND SAFETY ORGANIZATION

The following sections briefly describe the health and safety organization,
personnel, and general responsibilities that will be assigned during field
investigation activities at Granite Mountain RRS.

1.2.1 Program Health and Safety Manager

The Program Health and Safety Manager (PHSM) has the primary responsibility for
ensuring that the policies and procedures of this HSP are implemented. The PHSM
ensures that all required personnel designated to work at Granite Mountain RRS are
qualified to do so by participating in a medical surveillance program and completing
health and safety training consistent with Occupational Safety and Health
Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120 regulations
covering Hazardous Waste Operations and Emergency Response. The PHSM is
responsible for providing the appropriate monitoring and safety equipment
necessary for the implementation of this HSP. Any significant changes to the HSP
must be approved by the PHSM. Dr. Terry Briggs in Jacobs' Denver office is the
PHSM.

1.2.2 Site Heaith and Safety Coordinator

The Site Health and Safety Coordinator (SHSC) has the responsibility of
implementing this HSP. The SHSC will investigate all accidents and incidents
occurring at Granite Mountain RRS. The SHSC will conduct safety briefings and
site-specific training for onsite personnel. The SHSC will accompany all OSHA and
other governmental agency personnel visiting the site in response to health and
safety issues. The SHSC is responsible for modifying existing or developing new
procedures, after consultation with the PHSM, when site or environmental
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conditions changs because of natural causes or because of the conduct of site
operations.

The SHSC will oversee Granite Mountain RRS Health and Safety. All Jacobs injuries
and mishaps will be reported to the SHSC and the PHSM.

The SHSC has “stop-work authorization® if an imminent hazard or potentially
dangerous work practice is determined. Authorization to proceed with work will be
verified by the PHSM. The SHSC will be responsibie for implementing evacuation
procedures that include shutting down of appropriate equipment, removing
equipment from downrange areas, and coordinating necessary emergency services
onsite. Ed Gorove will be Jacobs' SHSC at Granite Mountain RRS.

1.2.3 Project Manager

The Project Manager for Granite Mountain RRS has overall health and safety
responsibility for full imptementation of this HSP. In the Project Manager's absence,
the Site Manager will assume overall heaith and safety responsibility. Joyce
Miyagishima is Jacobs’ Project Manager for all work at Granite Mountain RRS; Tim
Grace is the Site Manager.

1.2.4 Team Members
All team members will be responsible for understanding and complying with all site
health and safety requirements. All members of this group will have been provided

training regarding the hazards, their identification, and specific protection required in
conducting the scope of work of this project.

(55)af\granite\hsp\October 21, 1994 6 Recycled




2.0 SCOPE OF WORK
The HSP will cover field investigation activities at Granite Mountain RRS. The
purpose of the field activities is to determine the nature and extent of contamination
at various sites at Granite Mountain RRS, and to determine if the observed
contamination warrants a further, more in-depth investigation. This HSP supports
the following scope of work activities:

* Perform site reconnaissance surveys, including metal detector surveys of all
suspected landfill sites.

e Sample one existing groundwater monitoring well to evaluate groundwater
quality.

* Hand auger boreholes and collect soil samples at Upper Camp and Lower
Camp.

+ »  Sample surface soil, sediment, and surface water.
* Handle and manage decontamination and investigation-derived waste.

¢ Decontamination of all equipment and supplies.
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3.0 HAZARD ANALYSIS
3.1 CHEMICAL HAZARDS

Chemicals of concern currently known to exist at Granite Mountain RRS are
presented in Table 3-1. The chemical hazard listing is based on the contaminants
historically associated with the processes at Granite Mountain RRS. in addition to
the listing of chemicals, chemical properties and potential health effects are
presented. Exposure to chemical contaminants at the site may result from the
following:

» Inhalation of airborne contaminants: Air-purifying or air-supplied respirators will
be worn by onsite personnel during operations if airborne contaminants exceed
designated action levels (Section 7.0 provides details).

« Skin contact with materials: Contact with chemical contaminants onsite could
result in skin irritation, skin absorption, or other skin problems. Direct skin
contact with chemically contaminated materials can be avoided by wearing
protective gloves, coveralls, and boots. |f skin contact with contaminants
occurs, the exposed area will be washed thoroughly as soon as possible.

» Accidental ingestion of chemical contaminants: Contaminants can enter the
body by ingestion. Drinking, eating, and smoking will not be allowed in the
Contamination Reduction or Exclusion zones (see Section 9.0). Hands and
faces will be washed and outer coveralls removed before drinking, eating,
smoking, or leaving the Exclusion or Contamination Reduction zones.

All exposure values presented in Table 3-1 are based on an 8-hour time-weighted
average (TWA) for airborne concentrations, unless otherwise stated. The lowest
value between the OSHA Permissible Exposure Limit (PEL), National Institute for
Occupational Safety and Health (NIOSH) Recommended Exposure Limits (RELs),
and the American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values (TLVs) has been presented to maintain a conservative
posture. Additionally, the Immediately Dangerous to Life and Health (IDLH)
concentrations are presented in Table 3-1.

In addition to the specific chemical information presented in Appendix B, chemical
compound groups are presented below. Compound groups are presented because
of the many individual chemicals associated with Granite Mountain RRS.

Landfill Gases. In the past, landfills were often uncontrolled to the extent that almost
any type of waste materials could have been deposited. When organic and
inorganic matter degrades and decomposes, gases are generated, typically
including, though not limited to, methane, ethane, ammonia, carbon dioxide, carbon
disulfide, hydrogen chloride, hydrogen fluoride, hydrogen cyanide, hydrogen
sulfide, vinyl chloride, vinyl fluoride, and vinylidine chloride. These gases are
flammable and extremely volatile. Most of the gases are heavier than air (e.g.,
hydrogen sulfide) and settle in low-lying places.

The primary routes of entry into the body are through inhalation and skin
absorption. Symptoms of exposure include lightheadedness, giddiness, nausea,
headache, numb extremities, dermatitis, loss of appetite, chemical pneumonia, and
tremors. Exposure to elevated levels of these gases can damage the skin, eyes,
and respiratory system and can lead to death.
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Metals. Metals commonly associated with batteries, paints, and petroleum-based
products include inorganic lead compounds, arsenic, cadmium (a probable human
carcinogen), chromium (a probable human carcinogen), copper, nickel, silver, tin,
and zinc compounds. Petroleum-based products, such as lubricants and especially
leaded gasolines, contain organic lead compounds such as tetraethyl and
tetramethyl lead, as well as assorted inorganic metals mentioned above and others
such as antimony, barium, cobalt, magnesium, manganese, and vanadium.

Metals present a health hazard in their solid form, especially as airborne dusts. The
primary routes of entry into the body are through inhalation, ingestion, and skin
contact. Symptoms of exposure include eye, skin, and upper respiratory system
irritation; headache; insomnia; metallic taste in the mouth; lassitude; pallor;
anorexia; constipation; abdominal pain; anemia; and tremors. Heavy metals can
cause damage to the central nervous system, kidneys, respiratory system, and liver.
Cancers of the lungs and bones are associated with metal intoxication.

Toxic Metals. The exposure potential to toxic metals at Granite Mountain RRS is
expected to be low based on historical data at similar sites. The principal routes of
entry may be inhalation of airborne dust particles, ingestion, or direct contact with
the eyes. Acute exposure to heavy metals may produce eye irritation, metal taste,
irritated pharynx, and allergic asthma. Hexavalent chromium is a suspected
carcinogen. Long-term overexposure to heavy metals has been associated with
biood changes, gastrointestinal disturbances, kidney damage, altered
spermagenesis, and anemia.

Pesticides. The mode of organophosphorus and carbamate insecticides is to inhibit
the enzyme acetylcholinesterase. Organophosphates have high dermal toxicities
and carbamates have low dermal toxicities. Typical signs and symptoms of
poisoning from these pesticides are increased salivation, tearing and sweating,
twitching, cramps, convulsions, and death, Common insecticides in these classes
of pesticide include diazinon, malathion, parathion (organophosphates), and
baygon, carbaryl, chlorpropham, and aldicarb (carbamates). These insecticides are
closely related to chemical warfare agents. Organochlorine insecticides were widely
used in agriculture, soil, and structure insect control from the mid-1940s to mid-
1960s. Oganochlorine insecticides are considered to be less acutely toxic, but have
a greater potential for chronic toxicity due to their persistence and bioaccumulative
ability.

Polychlorinated Biphenyls (PCBs). PCBs are highly persistent and bioaccumulative
as pollutants. Their acute toxicity is low but their chronic toxicities are very similar to
chlorinated pesticides. They are liver toxins with long-term exposure, and at high
doses have caused suppression of the immune system, reproductive dysfunction,
birth defects, and live: tuincws. PCBs are considered a suspect carcinogen.

Petroleum-based Hydrocarbons. Lubricants, oils, fuels, and gasoline contain
petroleum-based hydrocarbons such as benzene and its derivatives, naphthas,
toluene, xylenes, and coal tar pitch volatiles. Coal tar pitch volatiles are also known
as polycyclic hydrocarbons (PCHs) or polynuclear aromatics (PNAs). Benzene and
certain PNAs are known carcinogens. Petroleum-based hydrocarbon materials
generally contain metal contaminants. Lubricants and waste oils are slightly to
highly volatile and flammable. Obviously, fuels and gasoline are extremely volatile
and flammable.
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The primary routes of entry into the body are through ingestion and skin contact or
dermal absorption. Inhalation of the more volatile constituents, toluene, xylenes,
naphthas, and benzene and its derivatives, can be toxic. Acute symptoms oi
exposure include eye, skin, and upper respiratory system irritation; giddiness;
confusion; headache; nausea; staggered gait; and fatigue. High-level and chronic
exposure can cause damage to the liver, kidneys, and bone marrow, and can cause
skin cancer and leukemia.

Solvents (halogenated). Halogenated solvents are hydrocarbon compounds that
also have halogen molecules such as chlorine, bromine, and fluorine. Generally,
halogenated solvents are moderately to highly volatile and are noncombustible.

Some of the more common chlorinated solvent wastes include carbon tetrachloride,
chloroform, methylene chloride, tetrachloroethylene (perchioroethylene) (all
probable human carcinogens), methyl chloroform (1,1,1-trichloroethane), and
trichloroethylene (TCE).

Primary routes of entry into the body are inhalation, dermal absorption, and
ingestion. Symptoms of acute exposure include eye, skin, and upper respiratory
irritation; flushed face and neck; headache; dizziness; fatigue; nausea; vomiting;
confusion; and poor equilibrium. High level or chronic exposuies can cause
damage to the skin, eyes, liver, kidneys, central nervous system, respiratory system,
and heart.

‘Soivents (nonhalogenated) and Paints. Some of the more common constituents of

nonhalogenated solvent and paint wastes include acetone, methyl ethyl ketone
(MEK), toluene, xylenes, alkyl acetates, acrylates, and alcohols. These substances

are slightly to highly volatile and are moderately to highly flammable.

Primary routes of entry into the body are inhalation, ingestion, and dermal
adsorption. Symptoms of exposure include irritation of the eyes, skin, or upper
respiratory system; headache; drowsiness; dermatitis; dizziness; confusion;
giddiness; and euphoria. Higher levels of exposure can cause narcosis and
damage to the kidneys and blood.

3.2 PHYSICAL HAZARDS

Potential physical hazards associated with field activities at the site include slips,
trips, and falls; exposure to splashes and spills; blunt trauma; and cold exposure
and heat stress. Personnel must be aware that wearing the protective equipment
may limit dexterity and visibility, and may increase the difficulty of performing some
tasks.

3.2.1 Slips, Trips, and Falls

Field personnel will become familiar with the general terrain and potential physical
hazards (ravines, pot holes, and loose gravel) that could be associated with
accidental slips, trips, and falls. Slip, trip, and fall hazards at Granite Mountain RRS
are prevalent because of the uneven nature of the terrain.

3.2.2 Splashes and Spills

Field personnel will wear appropriate chemical-resistant gloves and goggles to
prevent dermal exposure to accidental splashes and spills that may occur during
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equipment decontamination, sample container preservation, as well as groundwater
and surface water sampling activities.

3.2.3 Cold Exposure

Cold injury (frostbite and hypothermia) and the impaired ability to work are dangers
at low temperatures when the wind-chill factor is high. Table 3-2 shows the effects
that wind has on actual temperatures.

Persons working outdoors in temperatures at or below freezing may become
frostbitten. Local injury resulting from cold is included in the generic term frostbite.
Extremities such as fingers, toes, and ears are the most susceptible. There are
several degrees of damage. Frostbite of the extremities can be placed into the
following categories:

* frost nip or incipient frostbite - characterized by sudden blanching or whitening
of skin;

* superficial frostbite - skin has a waxy or white appearance and is firm to the
touch, but tissue beneath is resilient; and

* deep frostbite - tissues are cold, pale, and solid; these symptoms indicate an
extremely serious injury.

Systemic hypothermia is caused by exposure to freezing or rapidly dropping
temperature. Its symptoms are usually exhibited in five stages: (1) shivering; (2)
apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body to less
than 95 degrees Fahrenheit (°F); (3) unconsciousness, glassy stare, slow pulse, and
slow respiratory rate; (4) freezing of the extremities; and finally, (5) death.

Fulfilling one or more of the following recommendations will help reduce cold stress:

* Install heaters in the support zone and trailers for a warming area for site
personnel.

* Provide warm sweet drinks or soups at the work site for caloric intake and fluid
volume. (Note: the intake of coffee should be limited because of diuretic and
circulatory effects).

¢ Carefully schedule work and rest periods.

*  Monitor workers' physical conditions.

Procedures for cold stress monitoring are found in Jacobs Standard Operating
Procedure (SOP) 7-2 (Appendix C).

3.2.4 Heat Stress/Exhaustion
Due to the cool climate conditions prevaient in northern Alaska, heat related
hazards are not anticipated to be a concern at Granite Mountain RRS. However, the

Jacobs' SOP for heat stress monitoring has been included in Appendix D for
reference if needed.
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3.2.5 Electrical Transmission Lines

Any overhead wire will be considered an energized line unless the owner of a line or
the electrical utility authorities indicates that it is not energized and the line has been
visibly grounded. Appendix E presents utility clearance procedures.

A person will be designated to observe equipment in operation and to give timely
warning of all situations where it will be difficult for the operator to maintain the
desired clearance by visual means.

3.2.6 All Terrain Vehicle Operation

Secause ot the remoteness and the resulting access problem for areas of
investigation at Granite Mountain RRS, a number of all terrain vehicles (ATV) will be
used. Field personnel will become familiar with all operational procedures
associated with an ATV. Safety guidelines for operating the ATV will also be
reviewed. Field personnel will become familiar with the general area and potential
physical hazards associated with the site. Areas determined to be unsafe for ATV
use will be avoided. Additional vehicle safety procedures are located in Appendix F.

3.3 HAZARDS BY WORK TASKS
3.3.1 Electromagnetic Surveys

The electromagnetic surveys will be conducted at different work sites throughout
Granite Mountain RRS. The ground and walking surfaces will vary with each site.
The proper footwear must be worn. Footwear for the completion of these surveys
must be made of a rugged material, have a nonslip sole, and provide good support
and comfort. For these surveys, steel-toed boots will be required. In the event
steel-toed boots interfere with electromagnetic surveys, an authorized, appropriate
hard-toed boot will be substituted for steel-toed boots. Survey personnel will wear
modified Level D PPE consisting of street clothes. Shorts and tank-top shirts will not
be allowed. When walking in open terrain, the following will be observed:

* The open terrain in some areas is particularly susceptible to earth movement
and slides immediately after a medium or heavy rainfall.

* Workers should be particularly attentive to the area in front of them. It is
possible that pits, holes, or similar hazards may be present and visually
obstructed.

3.3.2 Environmental Media Sampling and Water Level Measurements

Hazards associated with environmental media sampling and water level
measurements include contaminant exposure through inhalation or dermal
absorption, and slips, trips, and falis. Environmental media sampling includes
collecting groundwater, surface water, sediment, and subsurface and surface soil
samples.

To determine the potential for inhalation of contaminants, air monitoring will be
completed using a photoionization detector (PID). Vapor concentrations wiil be
documented at each sample location. If during the vapor survey, readings are
above background in the breathing zone of site personnel, workers will evacuate the
area in an upwind direction. If air concentrations in the worker breathing zone
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continue to exceed background levels, the level of PPE will be based on the
chemicals associated with the site and the action levels specified in Section 7.0. Air
monitoring at the sample location will be conducted at 15-minute intervals. Air
monitoring resuits will be documented in field logbooks and sampling reports.

When vapor readings do not exceed action levels, modified Level D PPE will be
used. For the sampling of water matrices, modified Level D will consist of splash
protection, steel-toed boots, nitrile gloves, and safety glasses. For the sampling of
sediment and soil, Level D will consist of coveralls, steel-toed boots, and surgical or
nitrile gloves.
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4.0 SITE WORKER TRAINING

Consistent with the OSHA 29 CFR 1910.120 regulation covering Hazardous Waste
Operations and Emergency Response, all site personnel must be appropriately
trained. At a minimum, all personnel are required to be knowledgeable of the
hazards onsite, the provisions of this HSP, and the responsible health and safety
personnel.

4.1 PREASSIGNMENT TRAINING

Before arrival onsite, each employer will be responsible for certifying that field
personnel meet the requirements of preassignment training. Consistent with OSHA
29 CFR 1910.120 paragraph (e)(3), each employer will be able to provide a
document certifying the dates of 40 hours of health and safety training and eight
hours of annual refresher training for each team member (Appendix G).

4.2 SUPERVISOR TRAINING

Consistent with OSHA 29 CFR 1910.120 paragraphs (e)(8), individuals designated
as site supervisors and the SHSC require an additional eight hours of training.

4.3 FIRST AID AND CARDIOPULMONARY RESUSCITATION TRAINING

At least one site employee per team, including the SHSC, must have currently
cenrtified first aid, cardiopulmonary resuscitation (CPR), and bloodborne pathogens
(Appendix H), training consistent with the requirements of OSHA and the American
Red Cross Association.

4.4 SITE SAFETY MEETINGS

Site safety meetings will be conducted by the SHSC when field personnel are
initially assigned to this project, before field personnel begin work at specific sites,
when there are modifications to the HSP, and when additional personnel begin
fieldwork. Meetings will be attended by all personnel involved in field activities.
Additionally, a daily site safety meeting will be held before daily field activities begin.

All field personnel will attend and the meeting will be documented in the site
logbook. In addition, a safety meeting form (Appendix |) will be completed.

The site safety meeting agenda will include the following activities:
* description of the assigned tasks and potential hazards;

* coordination of site activities;

* identification of methods and precautions to prevent injuries,
* discussion of emergency planning;

* review of the HSP and subsequent modifications to the HSP;
* review of procedures for radio contact between field teams;

* firearm safety issues;
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* input from field personnel on health and safety issues pertaining to site
activities; and

* collection of the attendees’ signatures, acknowledging receipt and
understanding of the HSP and their agreement to comply.

All site training will be documented and retained in project files.
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5.0 PERSONNEL PROTECTION
Personnel will wear protective equipment when field activities involve known or
suspected atmospheric contamination; when vapors, gases, pariculates, or
splashes may be generated by site activities; or when direct contact of
contaminants with skin may occur. Full-face, air-purifying, and supplied-air
respirators protect the lungs, gastrointestinal tract, and eyes against airborne
toxicants. Chemical-resistant clothing protects the skin from contact with skin-
destructive and absorbable chemicals.
The primary level of protection necessary for field activities at all sites at Granite
Mountain RRS will be Level D. If sustained airborne organic vapor concentrations in
the breathing zone exceed background, site personnel will upgrade the level of
protection to Level C PPE in the Exclusion Zone. The SHSC will decide whether
upgrading the level of PPE is appropriate. The SHSC will then provide appropriate
documentation noting all pertinent PPE changes to the PHSM.
5.1 LEVEL D PROTECTION
The following equipment will be considered Level D PPE:
¢ coveralls or work clothes;

* boots (leather or chemical-resistant polyvinyl chloride [PVC]) with a steel toe
and shank for all tasks;

* outer latex disposable boots (optional);
* work gloves (optional);

* safety glasses or chemical splash goggles, when necessary, as determined by
the SHSC;

* two-way radio communications (intrinsically safe).
Meeting the following criteria enables use of Level D protection:
* no hazardous air poilutants are measured; and

* work functions preclude splashes, immersion, or potential for unexpected
inhalation of any chemicals.

Level D protection is primarily a work uniform and will be worn only in areas where
there is only limited potential for exposure to toxic substances.

5.2 LEVEL C PROTECTION
The following equipment will be considered Level C PPE:
* full-face, air-purifying, cartridge-equipped respirator (Mine Safety and Health

Administration [MSHA]/NIOSH-approved) with organic vapor/high-efficiency
particulate air (HEPA) cartridges;
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* chemical-resistant clothing (Tyvek or Saranex coveralls depending on need for
splash protection);

¢ nitrile outer gloves;

* disposable nitrile inner gloves;

* PVC boots (chemical-resistant) with a steel toe and shank;

¢ latex booties (outer) that are chemical-resistant and disposable (optional);

* two-way radio communications (intrinsically safe).

Level C protection will be used when the following applies:

* measured air concentrations of substances are reduced by the respirator to at
or below the substance's PEL and the concentrations are within the service limit
of the chemical cartridges;

* atmospheric contaminant concentrations do not exceed |DLH levels;

* atmospheric contaminants, liquid splashes, or other direct contact do not
impact the small area of skin left unprotected by chemical resistant clothing;

* job functions are determined not to require self-contained breathing apparatus;

* air quality is continuously monitored to detect concentration changes that
would necessitate a higher level of respiratory protection.

The main selection criterion for Level C is that conditions permit wearing air-purifying
devices. The air-purifying device must be a fullface mask (MSHA/
NIOSH-approved) equipped with organic vapor/HEPA cartridges.

In addition, use of a full-face air-purifying mask is approved only if the following
applies:

~* substances are identified and their concentrations measured;

* substances have adequate warning and adsorption properties (Table 5-1 lists
common chemicals for which a cartridge respirator is not appropriate);

* individual passes a qualitative fit test for the mask; and

* appropriate cartridge is used, and its service limit concentration is not
exceeded.

5.3 SAFETY EQUIPMENT AND MATERIALS
Additional safety equipment and materiais that will be onsite include the following:
s first-aid kit;

* portable eyewash,; and
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TABLE 3-1

CHEMICAL CARTRIDGE FAILURE GUIDE

Acstic acid
Acetone

Acrolein
Acryionitrile

Allyl chloride
sec-Amyl acetate
Anlline

Arsine

Benzyl chloride
Bromine

Buty! Acetate
sec-Butyl acetate
‘art-Butyl acetate

3-Heptanone
Hexone

Hydrogen cyanide
Hydrogen fluoride
Hydrogen selenide
Hydrogen sulfide
Mesityl oxide
Methanol

Methyl acetate
Methyi bromide
5-Methyl, 3-heptone
Methyl iodide
Methyl parathion

Buty! ketone Methylene chloride
Camphor Naphtha
Carbon monoxide Nickel carbonyi
Carbon tetrachloride p-Nitroaniline
Chioroacetaldehyde Nitrobenzene
Chiloroacetophenone Nitrogen oxide
Chlorobenzene Nitroglycerin
Chlorohexanone Nitromethane
Diazonmethane Ozone
Dichloroethane Perchloroethylene
1,2-Dichioroethane Petroleum distillates
cis- and trans-1,2-Dichloroethylene Phenol
Dichlioromethane Phosgene
Disthyiamine Phosphine
DHiuorodibromomethane Phosphorus trichloride
Diphenyibenzenes Stibine
Epichiorohydrin Stoddard solvent
EWEM Suttur chioride
acryiste Terphenyis: orthn-, meta-, end pare-
Em amine Toluene -
formate T.pnanyis

Fonnaidehyde: Turpentine

, Furkral Vinyl chioride
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* fire extinguisher(s), 20-pound A:B:C;
5.4 WORK LIMITATIONS

The following work limitations will be observed during the performance of activities
at each si.a:

* No eating, drinking, or smoking will occur near any Area of Concern. (Fluid
intake is allowed in Support Zone areas.)

* No contact lenses are to be worn within an Area of Concern when the potential
for respirator use exists.

* Facial hair must not interfere with the fit of the respirator.
* Site activities will not be conducted without adequate lighting.
* Site activities will not be corducted during inclement weather.

5.5 COMMUNICATION

Two-way radios will be used onsite when communication is necessary between
work zones. Hand signals used between personr.2l within the Exclusion Zone will
be reviewed during site safety meetings conducted before starting work at the
individual sites. Hand signals used in the event of an emergency where audible
communication is not possible include the following:

¢ clutching throat: personal distress; and

* arm waving in a circle over the head: if given in the Exclusion Zone: need
assistance; if given in the Support Zone: evacuate.

External communication between onsite and offsite personnel will be conducted
through the use of an aircraft radio located at the miners cabin two miles from the
landing strip. The exact procedures to be used for communication with the radio
will be outlined before the site safety meeting and will be given to all site personnel.

5.6 SITE VISITORS
Because Granite Mountain RRS is an abandoned Air Force facility, it is not
anticipated that site visitors will be a concern. An informal briefing will be given to

the pilots of the charter aircraft that may be onsite briefly assisting in unloading and
storage of equipment and supplies.
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6.0 MEDICAL SURVEILLANCE REQUIREMENTS

Medical monitoring programs are designed to track the physical condition of
employees on a regular basis, as well as survey preemployment or caseline
conditions before potential exposures. The medical surveillance program is a part
of each employer’s health and safety program.

6.1 BASELINE OR PREASSIGNMENT MONITORING

Before being assigned to a hazardous or potertially hazardous activity involving
exposure to toxic materials, each employee must receive a preassignment or
baseline physical examination. The content of the examination is to be determined
by the employers' medical consultant. As suggested by NIOSH/OSHA/U.S. Coast
Guard/U.S. Environmental Protection Agency (EPA) Occupational Safety & Health

Guidance Manual for Hazardous Waste Site Activities (NIOSH et al. 1985), the
minimum medical monitoring requirements for work at Granite Mountain RRS are as

follows:

* complete medical and work histories;

¢ physical examination;,

* -ulmonary function test, forced vital capacity and forced expiratory volume;
¢ chest X-ray,;

* electrocardiogram,;

¢ eye examination and visual acuity;

* audiometry;

* urinalysis; and

* blood chemistry, including hematology and serum analyses.

At present, no additional testing for specific contaminant health effects is required.

The preassignment physical examination should categorize employees as fit for
duty and able to wear respiratory protection.

6.2 ANNUAL MONITORING

In addition to the baseline physical examination, all employees are required to
obtain an annual physical exam, uniess the advising physician believes a shorter
interval is appropriate. The employers’ medical consultant will prescribe an
adequate physical examination that meets OSHA 29 CFR 1910.120 requirements.
The preassignment .nedical monitoring criteria outlined previously may be
applicable.

All personnel working in contaminated or potentially contaminated areas at Granite
Mountain RRS will verify that their medical monitoring is current {within 12 months).
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6.3 EXIT PHYSICAL

Enroliment in the medical monitoring program will end when the employee
terminates the program or the company. At that time, an exit examination for the
employee is required. Each employee will undergo an exit physical examination
unless written documentation waiving this requirement is provided.

6.4 EXPOSURE/INJURY/MEDICAL SUPPORT

As follow-up to an injury or a possible exposure above an established exposure
limit, all employees are entitled and encouraged to seek medical attention and
physical testing. Depending on the type of exposure, it is critical to perform follow-
up testing within 24 to 48 houwrs. It will be up to the employers' medical consultant
to advise the type of test or tests required to accurately monitor for exposure effects.

6.5 RECORD KEEPING

For each person involved with this project, copies of pertinent records required by
29 CFR 1910.120 will be maintained onsite by the SHSC. These forms inciude
medical clearance, CPR and first aid documentation, site health and safety briefings,
accident reporting forms, and current hazardous waste training.
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7.0 AIR MONITORING REQUIREMENTS

Airborne concentrations of volatile and semivolatile hydrocarbons will be measured
using a PID. For chemicals that can be detected with a PID, colorimetric tubes will
be used to characterize specific contaminant concentrations. As directed by the
SHSC, these instruments will be used to monitor entry into exclusion zones, at
varying site perimeters, and at specific work locations.

Most exposure monitoring will be conducted using the PiD in the breathing zone of
the workers. Initial backgrcund readings will be obtained before activities begin.
Readings will be taken every 15 minutes for site activities. All monitoring results will
be recorded in a logbook. Monitoring, calibration, and maintenance of instruments
will be responsibility of the SHSC or a designee. The results of such operations will
be included in the SHSC's logbook documentation and calibration log. The
instruments to be used will be selected based on the contaminants of concern
associated with an area. All monitoring equipment will be calibrated before each
use in accordance with the manufacturer's instructions. Records of daily
calibrations will be kept in a logbook at the site.

Organic Vapor Monitoring. A PID will be used to measure airborne levels of organic
vapors during the performance of all activities at each of the sites to determine the
proper level of respiratory protection. For the PID, a 10.2 electron volt (eV) probe
will be used for general work. If PID measurements confirm the presence of
unidentified organic vapors at concentrations exceeding 5 parts per million (ppm)
above background, or an odor is detected, field personnel will evacuate the
immediate area to an upwind location. If concentrations diminish to less than 5 ppm
above background, work will continue.

The following unidentified organic vapor action levels for the selection of PPE have
been established when using a PID.

Measured Level (Above Background) Action
< 5 ppm Level D
> 5ppm < 30 ppm ' Level C
> 30 ppm Level B or withdraw from area

If benzene is a suspected contaminant in an area being investigated, the foliowing
action levels specific to these compounds will be used. Colorimetric tubes will be
used to test for benzene if PID readings are sustained above background levels.

Measured Level (Above Background) Action

< 1ppm Level D

> 1 ppm < 50 ppm Level C or withdraw from area

> 50 ppm Level B or withdraw from area
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8.0 SITE CONTROL

Granite Mountain RRS is an abandoned, unmaintained military facility in a remote
location. Before starting work at individual sites, safety meetings will be conducted
to discuss health and safety issues including natural hazards and the necessary
protective equipment required for site activities. These meetings will be conducted
by the SHSC or Field Supervisor and documented on the Safety Meeting Form
(Appendix I).

Decontamination areas for personnel and equipment will be established upwind of
the site locations. The decontamination areas will be located a sufficient distance
from the activities to remain free of splashing water, visible airborne dust, or
elevated PID readings resulting from operations onsite.

A site must be controlled to reduce the possibility of contaminant exposure and
contaminant transport by personnel or equipment from the site. This type of
exposure or translocation can be reduced or eliminated in a number of ways,
including the following:

* minimizing the number of personnel and equipment onsite consistent with
effective operations;

¢ establishing work zones within the site;
¢ establishing control points to regulate access to work areas or zones;

* conducting operations in a manner to reduce the exposure of personnel and
equipment and to eliminate the potential for airborne dispersion; and

* implementing appropriate decontamination procedures referenced in Section
9.0.

8.1 WORK ZONES

Movement of personnel and equipment between work zones and onto or off the site
will be limited to controlled access points. Therefore, contamination will be
contained within certain relatively small areas on the sites and the potential for
translocation minimized. The following three contiguous zones will be used if
conditions warrant, as specified by the SHSC and the Field Supervisor:

* Zone 1. Exclusion Zone

* Zone 2. Contamination Reduction Zone

* Zone 3. Support Zone

8.1.1 Zone 1: Exclusion Zone

The Exclusion Zone is the innermost of three concentric areas and is the zone

where contamination is known to or could occur. All personnel entering the
Exclusion Zone will wear the prescribed level of PPE for the specific site.
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An entry and exit check point will be established at the periphery of the Exclusion
Zone to regulate the flow of personnel and equipment into and out of the zone and
to verify that established entry and exit procedures are followed. All personnel,
equipment, and materials exiting the Exclusion Zone will be considered
contaminated and will undergo decontamination procedures before exiting the site.

The outer boundary of Zone 1 is the Hotline. It will be established by visually
surveying the immediate area and determining where the hazardous substances
involved are located, where any drainage, leachate, or spilled material is located,
and whether any discolorations are visible. Additional factors that will be
considered include (1) the distances needed to prevent fire or an explosion from
affecting personnel outside the zone, (2) the physical area necessary to conduct site
operations, and (3) the potential for contaminants to be blown from the area. Once
the Hotline is determined, it will be well marked. During subsequent site operations,
the boundary may be modified and adjusted as additional information becomes
available.

8.1.2 Zone 2;: Contamination Reduction Zone

The Contamination Reduction Zone provides a transition area between
contaminated and clean areas. This zone will serve as the following:

* a buffer to further minimize the probability of the clean zone being contaminated
or affected by other existing hazards;

* an area for decontamination of equipment, supplies, samples, and personnel,
* an emergency first-aid station for injured personnel;

* an equipment (e.g., air tank, personal protective clothing, sampling equipment,
and tools) resupply station;

* an area used for packaging and preparing samples for onsite or offsite
laboratories; and

* atemporary rest area for personnel.

It provides additional insurance that the physical transfer of contaminated
substances by personnel, equipment, or air is limited by distance between Exclusion
and Support zones, decontamination, air dilution, and zone restriction.

8.1.3 Zone 3: Support Zone

The Support Zone is considered an uncontaminated or clean zone; therefore,
potentially contaminated personal protective clothing, equipment, and samples are
not permitted in this area. Normal work clothes are appropriate attire within the
zone. The Support Zone will serve as the following:

* command post;

* medical station;

* equipment and supply center; and

e administrative center.
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9.0 DECONTAMINATION PROCEDURES

The SHSC is responsible for ensuring that all personnel and equipment exiting the
site are properly decontaminated according to the procedures outlined below.
Documentation of decontamination must be made in the field log notebook that will
become part of the permanent project file.

9.1 PERSONNEL

Decontamination procedures will be followed by all personnel exiting the Exclusion
Zone. Under no circumstances (except emergency evacuation) will personnel be
allowed to leave the site before decontamination. Generalized decontamination
procedures for Levels C and D PPE are provided below. The SHSC may simpilify the
procedures in the field, if minimal contamination has occurred to specific protective
equipment.

Respirators will be decontaminated daily if they have been used. The facepieces
will be disassembled, the cartridges disposed of, and all other parts placed in a
cleansing solution. After an appropriate time in the solution, the parts will be
removed and rinsed with water. Facepieces will be air-dried before being placed in
sanitized bags. All personnel will inspect their respirator periodically to ensure
proper operation.

Decontamination procedures for Level D protective equipment will be modified from
the procedures above to include removal of loose debris, washing and rinsing of
disposable garments, and discarding of disposable materials. Subsequent to
personal decontamination, all personnel (regardiess of level of protection worn) will
shower as soon as possible after leaving the site. At Granite Mountain RRS, a
portable shower or wash area will be established so that personnel can clean up
prior to returning to the cabin after each day's activities.

Disposable items (e.g., Tyvek coveralls, inner gloves, and latex overboots) will be
changed on a daily basis (minimum), or more often if sample integrity could be
compromised. Decontamination solutions will be changed daily (or as conditions
require). Respirator cartridges will be changed at least on a daily basis, or more
frequently if breakthrough is obtained, or as directed by the SHSC.

A generic decontamination action sequence for Level C is presented in Table 9-1. A
generic equipment list is presented in Table 9-2. Figure 9-1 shows a typical
decontamination layout. Figure 9-2 illustrates a minimum decontamination layout
for Level C.

9.2 SAMPLING EQUIPMENT

Small instruments and equipment will be protected from contamination to the extent
possible by draping, masking, or otherwise covering as much of the unit as possible
with plastic, without hindering its operation. As necessary, air monitoring equipment
will be placed in clear plastic bags that enable reading of the scales and operation
of the knobs. The sensors can be partially wrapped, keeping the sensor tip and
discharge port clear.

Contaminated equipment will be taken from the Contamination Reduction Zone and
disposed of in the appropriate containers. Any dirt or obvious contamination will be
brushed or wiped with a disposable paper wipe. The units can then be placed in a
clean plastic tub, wiped with damp disposable wipes, and dried. The units will be
checked, standardized, and recharged as necessary for the next day's operation.
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Station

10
11
12
13
14
15

TABLE 9-1

LEVEL C DECONTAMINATION

Action

Segregated
equipment drop

Boot cover and
glove wash

Boot cover and
glove rinse

Tape removal from
wrists/ ankles

Boot cover removal
Outer glove removal

Suit/ safety boot
wash

Suit/ booy/ glove
rinse

Cartridge or
tacepiece change
Safety boot removal
Splash suit removal
Inner glove wash
Inner glove rinse
Facepiece removal

Inner glove remaval

Comment

Repeat as many times as necessary.

Repeat as many times as necessary.

If worker leaves Exclusion Zone to change
cartridge (or facepiece), this is the last
step in the decontamination procedure.

Repeat as many times as necessary.

Avoid touching face with fingers.
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Station 1

Station 2

Station 3

Station 4

Station 5

Station 6

Station 7

L2~

gooop

op

copge ©

oow

aoow

aoop

TABLE 9-2
PERSONNEL DECONTAMINATION EQUIPMENT LIST

Various sized containers
Plastic liners
Plastic drop clothes

Containers (20 to 30 gallons)

Decon solution

Rinse water

Two to three Long-handied, soft-bristled scrub brushes

Containers (20 to 30 gailons)
Plastic liners
Bench or stools

Air tanks, facepieces, and cartridges depending on levei of protection
Tape

Boot covers

Gloves

Containers (20 to 30 galions)
Plastic liners
Bench or stools

Plastic sheets
Basin or bucket
Soap and towels
Bench or stools

Water

Soap

Tables

Wash basin or bucket
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9.3 DISPOSAL OF MATERIALS GENERATED ONSITE

Investigation-derived waste (including PPE, decontamination fluid, etc.) will be
contained, labeled, and placed in a secure area by Jacobs before final disposition
onsite or offsite, as directed by representatives of the Station and/or project
management. It is anticipated that decontamination water will be dumped at the site
after the conclusion of sampling, and that used hexane and methanol will evaporate.
Solvents that do not evaporate will be containerized and returned to Elmendorf AFB

as hazardous waste.
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10.0 CONFINED SPACE ENTRY PROCEVURES

No confined space entry is anticipated in support of field activities conducted at
Granite Mountain RRS. If confined space entry is required, the HSP will be revised
to include the Jacobs confined space entry SOP.
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11.0 EMERGENCY RESPONSE PLAN
11.1 SITE EMERGENCIES

In the event of injury, accident, or other emergency, all personnel are responsible for
following the provisions of this HSP. A copy of the HSP will accompany site
personnel when in the fieid. Emergency procedures for use of the onsite radio will
be conspicuously posted to allow easy access to all personnel.

In the event of a site emergency, a direct line of communication will be established
with the air charter service. They will be given a list of emergency numbers to
contact as representatives of Jacobs. The following are the emergency contact
telephone numbers:

Information and Response Organizations:

Alaska Regional Hospital Medi-Vac (24 hours) (907) 258-5822
CHEMTREC (24 hours) 1-800-424-9300
Poison Control Center (24 hours) 1-800-453-5842
TSCA Hotline (8:30 AM to 5:00 PM eastern time) 202-554-1404
Centers for Disease Control (24 hours) 404-452-4100 or 404-329-2888
National Response Center (24 hours) 1-800-424-8802
Pesticide Information Center (24 hours) 1-800-845-7633
EPA Environmental Response Team (24 hours) 201-321-6660
Resource Conservation and Recovery Act Hotline

(8:30 AM to 7:30 PM eastern time) 1-800-424-9346

Jacobs Project Personnel:

Health and Safety Manager T. Briggs (303) 595-8855
Project Manager J. Miyagishima (303) 595-8855
Site Health and Safety Coordinator E. Gorove (onsite)

Emergency Medical Consultation:

Dr. Mitchell Zavon (24 hours) (513) 421-3063
11.2 PRE-EMERGENCY PLANNING

The SHSC performs the applicable pre-emergency planning tasks before starting
field activities and coordinates emergency response with the facility and local
emergency service providers as appropriate. These tasks include the following:

* Verify site emergency contacts, evacuation routes, and assembly points.

* Notify appropriate emergency responders in Nome, Alaska, before site
mobilization.
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* Post the site map marked with locations of emergency equipment and supplies.
* Place a copy of this HSP at the cabin and at the portable structure onsite.
* Inventory and check site emergency equipment and supplies.

¢ Establish emergency signals, evacuation routes, and onsite and offsite
assembly points.

* Review emergency procedures for personnel injury (Subsection 11.3).

* Review names of onsite personnel trained in first aid and CPR.

* Review emergency response and post-emergency notification procedures.
* Rehearse the emergency response plan, before site activities.

* Show field team members where emergency response equipment is located in
the support area.

* Brief all workers on the emergency response plan.
11.3 EMERGENCY MEDICAL TREATMENT

There are no medical facilities at Granite Mountain RRS. If required, the SHSC will
contact the air charter service, who will then contact the medi-vac service listed in
Section 11.1. The SHSC is to assume responsibility during a medical emergency
until the air ambulance arrives and the injured person is in the care of a trained
medical professional. The SHSC will take the following action:

e prevent further injury,
* initiate first aid and CPR,;

* have the air charter service call emergency contacts listed in Section 11.1, as
required;

* determine if decontamination will make injury worse and seek medical treatment
immediately;

* make certain injured person is accompanied to emergency room by at least
one field team member of the same employer; and

* provide hospital emergency personnel with a copy of the HSP.

if the cause of the injury does not affect the performance of site personnel,
operations may continue with the appropriate onsite field personnel initiating the
appropriate first aid and necessary follow-up. If the injury increases the risk to
others, all field personnel will move to a designated location until further instructions.
Activities onsite will cease until the added risk is removed or minimized.
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11.4 OTHER EMERGENCIES

Fire/Explosion: Upon notification of a fire or explosion onsite, all site personnel will
assemble at the decontamination line. All site personnel will be moved a safe
distance from the involved area.

Personal Protective Equipment Failure: [n the event that a site worker
experiences a failure or alteration of protective equipment affecting the protection
factor, that person and a buddy will leave the Exclusion Zone immediately. Reentry
will not be permitted until the equipment has been repaired or replaced.

Other Equipment Failure: |f any other equipment onsite fails to operate properly,
the SHSC will be notified and will determine the effect of the failure on continuing
operations onsite. If the failure affects the safety of personnel or prevents
completion of Work Plan tasks, all personnel will leave the Exclusion Zone until the
situation is evaluated and appropriate actions are taken.

11.5 NATURAL HAZARDS

Granite Mountain RRS is potentially susceptible to weather severe enough to restrict
outdoor activities. Possible health and safety hazards may occur as a result of
storm activity. Weather conditions will be checked before any outdoor field activities
are initiated and field teams will be briefed.

11.6 BEAR HAZARDS

Granite Mountain RRS is in a remote location where bear populations present a
potential hazard. Signs of bear activity were observed during the site visit
performed by Air Force personnel in June 1994. Due to the lack of vegetation and
groundcover, unexpected visits by bears in the area not considered a major
concern. However, at least one experienced field team member will be designated
specifically with the purpose of guarding any and all field team members working at
Granite Mountain RRS against bears. Only personnel trained with hunter safety
certificate and experienced in the handling and shooting of firearms will be allowed
to carry weapons in the field. Personnel will carry an adequate firearm and be
appropriately armed with ammunition capable of killing a bear if necessary. The
minimum required firearm is a 12-gauge pump shotgun loaded with 3-inch magnum
slug ammunition. All measures will taken to deter a bear. If deterrence fails and
there is an immediate threat to human life, the bear will be killed. Miscellaneous
trash will be kept to a minimum so that the likelihood of attracting a bear is kept
reduced. The following information will be distributed to each field team member
before their arrival at Granite Mountain RRS. State of Alaska, Division of Fish and
Wildlife, Guidelines for Bear Kills are included in Appendix J.

BLACK BEAR

Identification: The black bear is the smallest and most abundant of the bear species
in Alaska. They are approximately five to six feet long and stand two to three feet
high at the shoulders. Black bears range from 200 to 300 pounds. While they are
commonly black, other color phases include brown (cinnamon), and rarely gray-
blue and white. Muzzies are always brown. Biack bears can be distinguished from
brown bears by (1) their head shape (a black bear’s nose is straight while a brown
bear's nose is dished; (2) their claws (black bear's claws are smaller and curved
while a brown bear’'s claws are larger and straight); (3) their body shape (when
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standing on all four legs, a black bear's rump appears to be higher than its shoulder
while a brown bear’'s shoulders are higher than its rump); and (4) by their ears (a
black bear's ears are more prominent than a brown bear’s ears).

Range: Black bears live throughout Alaska except on Kodiak Island, the Alaska
Peninsula, and the extreme northern and western portions of the state.

Habitat: Black bears can occupy a wide range of habitats, but they seem to be
most common in forested areas. Black bears are not uncommon among human
settlements (Alaska Department of Fish and Game [ADF&G], undated).

BROWN BEAR

Identification: Brown bears and grizzly bears are the same species. They can grow
to be over eight feet long and stand five feet high at the shoulders. Weights are
typically 600 to 800 pounds, but can reach 1,500 pounds. Colors range from
blonde to dark brown. Coastal bears (referred to brown bears) are the largest land
carnivores and are usually medium to dark brown. Interior bears (referred to as
grizzly bears) are usually smaller and usually have light tips on their hair, giving
them a grizzled appearance. A brown bear's muzzle is the same color as its body.
Cubs frequently have a white collar around their neck and shoulders. The dished
shaped face and large shoulder humps are distinguished features of the brown
bear.

Range: Brown bears live throughout Alaska, except for the southern panhandle of
southeastern Alaska and on the Aleutian and some other islands. Biologists
estimate there are 30,000 to 45,000 brown bears in the state. Highest densities
occur on Admiralty Island, Kodiak Island, and the Alaska Peninsula.

Habitat: Brown bears use virtually every type of habitat in the state. Although they
are less common around human settlements than black bears, brown bears can live
in proximity to people (ADF&G undated).

In the unlikely event of a bear kill, all pertinent authorities and the Project Manager
will be notified. A Defense of Life or Property/Non-Hunting Bear Kill Reporting Form
required by the Alaska Department of Fish and Game Division of Wildiife
Conservation (included in Appendix K), will be completed with a detailed description
of the circumstances surrounding the bear kill. Bears shot and killed in self-defense
must be skinned and the head and hide surrendered to the state.

11.7 POISONOUS PLANTS

Poisonous plarts have not been identified at Granite Mountain RRS; however, these
plants are often found in low-lying areas, wetlands, ditches, and creeks. Signs and
symptoms of exposure to poisonous plants include redness, swelling, and
sometimes intense itching. Other plants not considered poisonous pose physical
hazards from sharp spines or pointed barbs such as "devils club" plants. Care
should be taken to avoid encounters with such plants. Proper clothing, eye
protection, and gloves should be worn at all times to reduce contact with plants
posing a hazard.
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11.8 EVACUATION

if evacuation is deemed necessary for any of the above-mentioned hazards, the
steps below should be followed:

* Personnel are to leave the sampling location and go to a designated assembly
point when the emergency signal for evacuation is heard.

* |f appropriate, the SHSC and a buddy are to remain at or near the sampling
location after it has been evacuated, to assist local responders and advise them
of the nature and location of the incident.

* The SHSC, or designee, will account for field team members at the assembly
point.

® The SHSC will complete an incident report, as soon as possible after
occurrence.

11.9 EMERGENCY RESPONSE FOLLOW-UP

In the event of a serious or fatal accident or injury, an immediate telephone report
(via the air charter service in Nome) will be completed by the SHSC to the PHSM,
outlining all details of tt..: accident or injury and action(s) taken.

All incidents involving personal injury or exposure to potentially hazardous materials
during any activity will be documented and reported to the PHSM using the
Employee Exposure/injury Report (Appendix L). The report will include the
following:

* chronological history of the incident;

* facts concerning the incident and when they became available;

* titles and names of personnel involved;

* decisions made, by whom; order given to whom, by whom, and when; and
actions taken, who did what, when, where, and how;

* possible exposures of site personnel; and
* histories of all injuries or ilinesses during or resuiting from the emergency.

in the event of an accident, all Jacobs employees will refer to yacobs’ SOP 9.1 for
guidance on investigation and reporting requirements (Appendix M).
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Appendix A
HSP Approval Sign-off Sheet




PLAN APPROVAL
This site pian has peen written for the exclusive use of Jacobs Engineering Group,
Inc., its emptoyees. and subcontractors. Jacobs claims no responsibility for its use

by others. The pian is written for the specified site conaiuons, dates, and personnes
and must be amended if these conditions change.
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Appendix B
Material Safety Data Sheets for Reagent Chemicals
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OOT oroper soong name S X20€

DOT hazaro ciass Flammable Liquid ]

Ii. Physical and Chemical Data

bowng pont. 760mm g, __68.7°C_____ treesng ponn =95.3°C evaporanon rate _(BuAc=1) ca 10
va0or Oressure a1 20°C ) 28 MM HA_ vap0r ensry (awat) 30 ____ sonouty nwarer &_20°C 0.018%
Nazaroous porymenzaiion Not expected to occur.

20D83:ANCE a0 000K Clear, coioriess liquid with a mild hydrocarbon odor,

10 00 Heat, sparks, open flame, open containers, ang poor ventilation.

Matenas 10 vod Strong oxidizing agents.

RAZ27O0US GeCOMPOSION DIOGUCTS Incompiete combustion can generate carbon monoxide and other

toxic vapors.

. Fire and Explosion Hazard Data

ash oow. (185t metnos) ~26°C (Tag closed cup) 2110 gruton temoeranre ___ 225°C

Rammaole bwes 1 2 % by vorsme: lower e 1o uooer Sevet 7.5

WSS VS and EXDIONON NAZAMDS Very volatile and extremely flammabie.

T Carbon dioxide, dry chemical or foam.

full protective ciothl
Heat will build pressure and may rupture closed storage containers.

speci fre ignng proceswes . Water will not be effective in extinguishing a fire and may spread
it, but 3 water spray can be used 1o cool exposed containers. Wear
ing snd seif-contained bratm apperstus.

V. Hazardeus Components
Hexane and isomers % ca 100 TV SO0 ppm _ CASmo. 110-54-3

Burdick & Jackeen's DISCIBIMEr: The miormenen ans secamvincebens 5resmed o S Matons! Saety Osta Shest a7 43008 05 SUTRS debeves i
D¢ roRohiS on e Gaie Aorsl. Suriick & JECKION IMEAES BD FSMPINALERON OR €5 COMBINORSSS Of SCCUTACY. X 18 B¢ ¥Sar'S res oRuiiy 1 Geietiang th
OFOOUCTS Suabiity 197 £5 SMIASS0 U0, 16 SrOOCT'S 5308 uae. 9 10 SYORNCTS 0rOBSF G008, O TEOMRSORCIRONS Of WITINT'SS. GASY XRESS & Snated. of
MErchSRNEIy of ASNSS 157 8 SFUCYIN SUTPONS OF Of 27y GIRGY ASKIE B AL W FRSONCT 10 1A¢ IWONTASION Srowesd 1 Mus Maerat Saioty Oota Sheat of 10
140 DFOUEY 19 wich SUCH SHBITRGBON reters. SUAGick & JICKEOR RSTA ESSUIRES R0F SVINOTEES 27 GINE7 POrI0N 1D SSRARS 11 6. 20y SWASH OF S00MCRS kabeity




V.

Heaith Hazards
Concentration Immediately Dan rom‘

Occupational Exposure Limits
t0 Health
OSHA TWA - S2%2ppm
STEL .stillee OSHAINIOSH 5,000 ppm
Ceiling - not listed
Odor Thresnoid
ACCIH TLV-TWA - 50ppm a
TLY-STEL - neot listed NSC not listed
(15~mnin) ‘ NIOSH not listed

NIOSH 10 hour TWA - 100 ppm
15 min Ceiling =510 ppm

Carcinogenic Data
Hexane is not listed as a carcinogen by IARC, NTP, OSHA, or ACGIH.

Primary Routes of Ent

Hexane may exert its effects through inhalation, skin absorption, and ingestion.

Industrial Exposure: Route of Exposure/Signs and Symptoms

Exposure can cause dizziness, numbness of extremities, and

inhatation:
mtexication.

Eye Contact: Liquid and high vapor concentration can be irritating.

Prolonoed or repeated skin contact can cause irritation and
dermat:tis through defatting of skin.

Can cause gastrointestinal tract discomfort.

Skin Contact:

ingestion:
Effects of Overexposure

Hexane is 8 mild eye and mucous membrane irritant, primary skin irritant, central
nervous system depressant and neurotoxin. Acute exposure causes irritation, narcosis.
and gastrointestinal tract irritation. Chronic inhalation causes peripheral neuropathy.

No systemic toxicity has been reported.

Medical Condition Aggravated by Exposure

Preciude from exposure those individuals susceptible to dermatitis.




Emergency First Aid

Inhalation:

Eye Contact:

Skin Contact:

immediately remove to fresh air. !f not breathing, administer
mouth-to-mouth rescue breathing. [f there is no puise agminister
cardiopuimonary  resuscitation (CPR). Contact physician
immeagiately. '

Rinse with copious amounts of water for at least 15 minutes.
Get emergency medical assistance.

Flush thoroughly for at least 15 minutes. Wash affected skin
with soap and water. Remove contaminated clothing and shoes.
Wash clothing before re-use, and discard contaminated shoes.
Get emergency maedical assistance.

Ingestion: Call local Poison Control Center for assistance.. Contact
.physician immediately.. Aspiration Hazard - Do not induce
vomiting.

Safety Measures and Equipment

Ventilation:

Respiratory:

Eyes:

Skin:

Adequate ventilation is required to protect personnel from
exposure to chemical vapors exceeding the PEL andg to minimize
fire hazarde, The choice of ventilation zguipment, sither local

or general, will depend on the conditions of usa, quantity of
material, and other operating parameters.

sremme

Use spprovea respirator equipment. Follow :.J56 and equipment
manufacturer's recommendations to determine appropriate
equipment (air-purifying, air-supplied, or seif-contained breathing
apparatus).

Safety glasses are considered minimum protection. Goggles
or face shieid may be necessary depending on quantity of material
and conditions of use. T

Protective gioves and ciothing are recommended.- The choice
of material must be based on chemical resistance and other
user requirements. Cenerally, neoprene or nitrile rubber offer
acceptable chemical resistance. Individuals who are acutely
and specifically sensitive to hexane may require additional
protective equipment. :
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Storage:

VIL  Spiil and Disposal Dats

vitt.

Other:

Spill Control:

Waste Disposal:

Hexane shouid be protected from temperature extremes and
direct suniight. Proper storage of hexane must be cetermined
based on other materials stored and their hazards and potential
chemical incompatibility. In generai, hexane should be stored
in an acceptably protected and secure flammable liquid storage

room.

Emergency eye wash fountains and safety showers shouid be
available in the vicinity of any po::ntial exposure. Ground
and bond metal containers to minimize static sparks.

Protect from ignition. Wear protective clothing and use approved
respirator equipment. Absc~b spilled material in an absorbent
recommended for solvent spills and remove to a safe location
for disposai by ‘approved methods. If released to the environment,
comply with ail regulatory notification requirements.

Dispose of hexane as an EPA hazardous waste. Contact state
environmental agency for listing of licensed hazardous waste
disposal facilitles and applicable requiations. Hazardous waste

number: D00 1(lanitable).

SARA/Title i1l Data
Hazard Classification Chemical Listings
immediate Heaith Yes {irritant) Zz:remely Hazardous Substances No
Delayed Heaith Yes CERCLA Hazardous Substances No
Fire Yes Toxic Chemicals No
Sudden Release No

No

Reactive

Hexane is not subject to the reporting requirements of Section 313 of Title il of the
Superfund Amendments and Resuthorization Act of 1986 (SARA) and S0CFR Part
372. This product does not contain any other toxic chemical above 1% concentration

or a carcinogen above 0.1% concentration.

Revision Date: July, 1989

K

Y

ca  Approximatel

P

CERCLA Comprehensive Environment
National Safety Counci: (*Fundamentals of Industrial Hyg

NSC

Not applicable
€ ailinny

STEL  Short Term Exposure Level {1 minut

TLV Threshold Limit Value
TWA Time Weighted Average (8 hours)

BuAc  Butyl Acatate

al Response, Compensation and Lisbility Act
iene,* 3rd. Ed., 1988)

[y
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2anadian emergency teleonone (w. <13.996.6666 s '

<nemicai name Methanol mosecuias weignt _34e8 METHANOL

chemcai tamay Alconol ‘ormuia CHyO

Sp— Carbinoi, Methyi Alconol, Wood Alconol

SOT orooer snioping name _Mathyl Alcohpi or Methanol

397 nazacg class Flammable qugld

00T wgentincauon no UN1230 CAS no. 67-56-1

Il. Physicat and Chemical Data -

s0ung point T60mmng __64:7°C treenng powt ;97'7 c evaporation rate ___(\BUAC=1) ca §
+apor pressure at 20°C 37 mm Hg 3001 censity (aus 1) __é_‘_%o_ct_b_ﬁr__ SOIUDGALY 11 waler @ 20°C complete
* 9 vordtues Jy volume ca 100 speaitic grawity (HO= 1) : staoiity Stable

Not expected to occur.
A clear, coloriess liquid with a slignt aicoholic oaor.
Heat, sparks, open flame, open containers, and poor ventilation.

~alaroous Jovmernzation
i30earance ang acor
onginons 10 avo

matenas 10 avoi Strong oxidizing agents and reactive metais which will displace
hydrogen.

1a23roous 0eCoMposilion Orooucts i rate carbon monoxide and other
toxic vapors such as formaidehvde. :

IMl. Fire and Explosion Hazard Data
“13sh oot (1est metnoa) 12°C (Tag closed cup) __ ;uto ignimon temoerature 385°C

*.aMmmanie hrats 1n air 9 by volume: iower nimut 8.7 : — upper nwt ____ 36.5
~USua! IITe aNG exDI0SION NAZArTS Mav burn with an invisible flame. Mixtures with water as low as 217

bv volume are stiil flammable (flash point beiow 37/.8°CJ. Under some
circumstances can corrode certain metals, including aluminum and

zinc, and generate hydrogen gas.
extinguisning meoia _Carhan dioxide, dry chemical, aicohol foam, water mist or foq.
Wear full protective ciothing and seif-contained bnathhmanws.

Heat will build pressure and may rupture ciosed storage containers.
Keep ﬁre-exposed containers cool with water spray.

special 'we honting drocegures

tAethanol

W. I % ca 100 TV 200 opm {skin) CAS 0. .3'. o1

Surdick & Jackson's DISCEBImEr: The miormsnon ang recommenaztions presenaed in s Materas Salety Data Sheet are 2380 O SOUTES DISVEO &
acmmmmw.mlmmmmmlmnwnmumnumm’swnmm
o«masMun“m.mmﬂnﬂn““mtmm.hmum.auv-luum.o
mumntlmmudwmmnmmmhmmmnmw«UWMMVR
mmmmwwml«mlwmmmmnmmnmmu 31y OINET OF JOCWON LIOBT
avwmmumd.ummmm




V.

Heailth Hazards

Qccunationai Exposure Limits Concentration immediateiv Danaqerous

to Heaith

OSHA TWA - 200 ppm

STEL - 250 ppm OSHA/NIOSH 25,000 ppm

Ceiliny not listed
ACGIH TLV-TWA ~ 200 ppm Odor Threshold

TLV-STEL -~ 250 ppm

- NSC 10 ppm
NIOSH 2000 ppm

NIOSH 10 hour TWA - 200 ppm

15 min Ceiling ~ 800 ppm

Carcinogenic Data
Methanol is not listed as a carcinogen by JARC, NTP, OSHA, or ACGIH.

Primarv Routes of Entrv

Methanol may exert its effects through inhalation, skin absorption, and ingestion.

Industrial Exposure: Route of Exposure’/Signs and Symptoms

Exposure can cause drowsiness and intoxication, headache,
visual disturbance leading to blindness, coughing ana shrruiness
of breath, coilapse and death at high concentrations.

- 'nhalation:

Liquid can cause moderate burning, watering, swelling, and
redness: high vapor concentration (greater than 2000 ppm) may
cause same symptoms.

Eye Contact:

This substance may be absorbed through intact skin and produce
toxic effects. Extensive, repeated and/or prolonged skin contact
can cause burning, itching, redness, or blisters.

Skin Contact:

Causes burning of the gastrointestina: tract and toxic effects.

Ingestion:
Swallowing more than 2 ounces of methanol can cause death.

Effects of Overexposure

Mild poisoning is characterized by fatigue, nausea, headache, and delayed visual
blurring. Moderate intoxication resuits in severe depression. Temporary or permanent
blindness may follow in 2-6 days. In severe poisoning, symptoms progress to rapid.
shallow respiration, cyanosis, coma, hypotension, dilated pupils. and visua! Jisturoances.

Death may resuit from respiratory failure.

Medics) Condition Aqgravated by Exposure

Preclude from exposure those indivicuals with diseases of eyes, liver, kidneys, and
lungs.
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Emergency First Aid

inhalation:

Eye Contact:

Skin Contact:

Ingestion:

Note to Phvsician

Immediately remove to fresh air. If not breathing, administer
mouth-to-mouth rescue breathing. f there is no puise administer
cardiopulmonary resuscitation (CPR). Contact physician
immediately.

Rinse with copious amounts of water for at least 1S minutes.
Get emergency medical assistance.

Fiush thoroughly for at least 15 minutes. Wash affected skin
with soap and water. Remove contaminated clothing and shoes.
Wash clothing before re-use, and discard contaminated shoes.
Get emergency medical assistance.

Call local Poison Control Center for assistance. Contact physician
immediately. Never induce vomiting or give anything by mouth
to a victim unconscious or having convuisions.

In case of ingestion or massive inhalation, observe victim as an inpatient because
slow metabolism causes 3 latent period of 24 hours hetween exposure and acidosis

and blindness.

Safety Measures and Equipment

Jentilation:

Respiratoryv:

Evyes:

Skin:

Adequate, ventilati~r~ ‘= required to protect personne: irom
exposure to chemical vapors exceeding the PEL and to minimize
fire hazards. The choice of ventilation equipment, either local
or general, will depend on the conditions of use, quantity of
materiai, and other operating parameiers.

Use approved respirator equipment. Follow NIOSH and equipment
manufacturer's recommendations to determine appropriate
equipment (air-purifying, air-supplied, or seif-contained
breathing apparatusl. :

Safety glasses are considered minimum protection. Goggles
or face shieid may be necessary depending on quantity of material
and conditions of use.

Protective gloves and ciothing are recommended. The choice
of material must be based on chemical resistance and other
user requirements. Generally, neoprene, nitrile rubber, or rubber
offer acceptable chemical resistance. Individuals who are
acutely and specifically sensitive to methanol may require
additional protective equipment.




Storage:

Qther:

Vil.  Spill and Disposal Data

Spill Controf:

Waste Disposal:

Vill. SARA/Title Il Data

Hazard Ciassitication

immediate Health
Deiayed Health
Fire

Sudden Release
Reactive

Methano! is subject to the reporting requirements of Section 313 of Title Il of the
Superfund Amendments and Reauthorization Act of 1986 (SARA) and 4OCFR Part
372. This product does not contain any other toxic chiemiczl above 19 concentration

\Methanot shouid be protected from temberature extremes and
direct sunlight. Proper storage of methanoi must he determined
based on other materials stored and their hazards and potential
chemicatl incompatibility. In generai, methanol shouid be stored
in an acceptably protected and secure flammable liquid storage

rontn.
Emergency eye wash fountains and safety showers should be

available in the vicinity of any potential exposure. Ground
and bond metal containers to minimize static sparks.

Protect from ignition. Wear protective clothing and use approved
respirator equipment. Absorb spilled material in an absorpent
recommended for solvent spills and remove to a safe location
for disposal by approved methods. If released to the environment,
comply with all regquiatory notification requirements.

CERCLA Reportable Quantity — 5,000 Ibs.

Dispose of methanoi as an EPA hazardous waste. Contact state
environmental agency for listing of licensed hazardous waste
disposal facilities and applicable regutations. Hazardous waste
numbers: U1S4(ignitable); D0O1(Ignitable).

Chemical Listinas
Extremely Hazardous Substances No

Yes

Yes CERCLA Hazardous Substances Yes:
Yes Toxic Chemicals Yes
No

No

or a carcinogen above 0.19 concentration.

Revision Date: July, 1989

ca Approximately
na Not applicable
Cc Ceiling

CERCLA Comprehensive Envi

NSC Nstional Safety Councit

STEL Short Term Expasure Le sl (15 minutes)
TLV Thresnoid Limit Value

TWA . Time Weigirtea Average (8 hours)

BuAz Buty. Acetat~

ronmental Response, Compensation an7 Liability Act
(“Fundamentals of Industrial Hygiene,* 3rd Ed.. 1988)




Occupational Health Guideline for
Nitric Acid

INTRODUCTION

This guideline is intended as a source of information for
employees. employers, physicians, industrial hygienists,
and other occupational health professionais who may
have a need for such information. It does not attempt to
present all data: rather, it presents perunent information
and daga in summary form.

SUBSTANCE IDENTIFICATION

« Formula: HNO,

+ Synonvms: Aqua fortis: white fuming nitric acid
(WFNA); red fuming mtric acd (RFNA); hydrogen
nitrate

* Appearance and odor: Coloriess, yellow, or red
fuming liquid with a suffocaung, acnd odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA awaiard for nitnic acid is 2 parts of
nitric acid per million pans of sir (ppm) averaged over
an eight-hour work shift. This may also be expressed as
S milligrams of nitric acid per cubic meter of air (mg/
m?). NIOSH has recommended a permissible exposure
limit of 2 ppm averaged over a work shift of up to ten
hours per day, forty hours per week. The NIOSH
Critenia Document for Nitric Acid should be consulted
for more detatled information.

HEALTH HAZARD INFORMATION

* Routes of exposure
Nitnic acsd can affect the body if it is inhaled or if it

comes in caatact “vith the eyes or skin. It can aiso affect
the body if it is swatlowed.

* Effects of overexposure

1. Shoriwerm Exposure: Nitric acid vapor or mist is an
irritant of the eyes, nose, throat, and skin. Liquid nitric
addothi;hmmofniuicscidnpormy
cause severe burns of the eyes with permanent damage.
Liquidm;ddotu;hcomm'bmofnimcwid

vapor may produce skin burms and ulcers. Nitric acid
may stain the skin a bright yellow. Exposure to high
concentrations of nitnc acid vapor may cause severe
breathing difficuities which may be delayed in onset
and may aiso cause pneumonia. Swallowing nitric acid
may cause burns of the mouth, throat. and stomach.
2. Long-term Exposure: Repeated or prolonged expo-
sure to nitric acid mists or strong concentratons of
nitric acid vapors may cause erosion of the exposed
teeth.

3. Reporting Signs and Sympeoms: A physician shouid be
contacted if anyone develops sy signs or symptoms
an% suspects that they are caused by exposure 10 nitrnc
acid.

* Recommended medical surveillance

The following medical procedures should be made
available to each emplovee wha is exposed to mitne acid
at potentially hazardous leveis:

1. Initial Medical Examination:

~A compl... w0ty and physical examination: The
purpose is to detect pre-existing conditions that might
place the exposed employee at increased risk. and t0
establish a baseline for future health monitoring. Exami-
nation of the eyes, respiratory tract, skin, and teeth
shouid be stressed. The skin should be examined for
evidence of chronic disorders. '

~14" x 17" chest roentgenogram: Nitric acid causes

human lung damzage. Surveillance of the lungs 1s indi-
cated.
‘ ~FVC and FEV (! sec): Nitric acid is & respiratory
irritant. Persons with impaired puimonary function may
be at increased risk {rom exposure. Periodic surveil-
lance is indicated.

—Eye disesse: Nitric acid is a severe eye irritant and
may cause tissue damage. Those with pre-existing eve
probiems may be at increased risk from exposure.

—Skin disease: Weak nitric acid is a defatting agent
and can cause dermatitis on prolonged exposure. Per-
sons with pre-existing skin disorders mesy be more
susceptible to the effects of this agest

LS. DEPANTISENT OF WEALTH AND NUMAN SERVICES
Public Yealh Servce Cemers (or Digsase Control
M“VMMuM
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SULFURIC ACID
CAS: 7664-93-9
H.SO,

Lv-TWA, 1 mgme

Suliunc acid is a cense. oilv. coloriess, odorless iqurd that is strongly
corrosive ano nomiammaoie. Physiochemical propemes ot pure
annydrous acid inciude:

Moiecular wenght: 98.08

Specriic gravay: 1.84

Freezing pomne: 10.4°C

Boiing pownt: 115° to 388°C

Vapor pressure: < 0.001 torr at 20°C
Pure anhydrous acid decomposes into sulfur tnoxide and water at
340°C. It is a strong defvdraung agent, reacting violently and with
evolutron of heat when mmed with water or aicohol. Since s vapor
pressure 15 neghgible. 1 exssts in the air Oniy as mMist or sprav.

Fuming suliunc acid 15 3 mixture of H.SO, with its anhydnde.

"SO,. in concentrations ranging from 10% to 70%. Ordinanly SO.
vapor (it bosis at 45°C) is rapidly converted 1n air to a mist Ot the
acid bv reaction with atmosphenc maoisture.

Suliunc acid 1s the most widely used ndustnai chemical, being
empioved especially in temlizer manutacture, petroleum renning,
electroplating and acid cleaming, in storage banenes, and as 3 stan-
Ing matenal tor 3 wide vanety of chemicals.

Suliunc acid mist mav be generated mechanically or by reconden-
sation of vaponzed acid. Paruicle size may vary irom 10 um down
10 below | u. Concensation wouid tend (0 produce pamcies in the.
smailer size range.

Among laboratory ammals, guinea pigs are more sensitive than
rats. mice or rabbus. * Death 1 guinea pigs resulls from severe
laryngeal spasm and bronchoconsincuon. Tk LC,, values for
8-hour exposure range from about 20-60 mg/m’. depending on age
of the arimals and paricie size of the sulfunc acid rmust.** Young
amimals (1 month! are more sensitrve than adults (18 months). At
concentranons which Jre tethal, 2.7 um particies are more toxic than
0.8 um panticies. A concentration of 8 mgym* {1 um) produces no
morahity, but some lung pathology tollowing 8-hour expasures: ex-
tenging the exposure ime (0 72 hours aid not proouce deaths. but
did increase the seventy of the lung pathoiogy. - Cunea pigs ex-
posen conuinuously, 24 hours 3 day survived concentrations up 10
4 mgm’ for penods as long as 140 days. but showed some puiro-

naty pathology.*

Concentrations much lower will produce some degree ¢ bron-
choconsincuon n gunea pigs exposed 1-hour as evidenced by in-
creases in puimonary low-ressiance.** Small paricies produce the
greater efect. The concentration producing 2 50% increase in pul-
monary flow-resstance i 0.3 mg/m’ for 0.3 um, 0.7 mg/m* for |
um and 6 mg/m’ for 2.5 pm parucies. Pamcies of 7 um. wiwch
penetrste oniv 10 the PN FESH. MOTY Wact and nasal pLusages Qused
3 NSD e Of this magreed: € Wy & 30 mym'.ATLVpk”p.ﬁ
ucle size 1m0 account would appear 1 be justifisble scientifically,
but is probesly ror cumently pracecal.

Alariz e a/™ ryaeed monkeys continuously for two years 10 sub-

func 30C. A .oncerwason of 0.38 mg/m* (2.15 um produced skight
histopatholagy. A concenrason of 0.48 mg/m' produced a skigit al-
m-ondM«AmdulM

{3.6 um) producea m - -ate changes in both these cntena and a
shight decrease in aneral O,. A concentraton oi 4.79 mgm’
produced moagerate (o severe histlopatnology ano moderawe changes
n thetuncional critena.

Amdur and assoGates® reported results of exposure of normal un-
acclimated human subjects to the inhalation of sulfunic acid Mt
The concentrations ranged from 0.35 10 5 mg/m’. Exposures were

from S 10 15 minutes. Concentratons below 1 mgm® could

At be LECiES Sy 00OF, aSIE OF . Nid....1. 27 two persons the
threshold was 1 mym’, 3 concentra:-on o 3 mgm’ was nonced by
all, and 5 mg/m’ was very objecuonable to some but less so 10
others. A deep breath at the {ast concentraton usually produced
coughing. Pneumotachograph tracings, showing respuatory changes
in 15 subjects exposed 0 measured suitunc aod M cConCeNT3NONS,
were presented in the paper.

Premvsi™ found the lungs of sulluric acid plant workers less af-
fected than those of workers exposed to dust. There was some evi-
dence of corrosion of dental enamel. Raule'® stated that the MAC
for those unaccustomed to H.SO, was 1 mg/m’, but those used to
it couid tolerate three to four umes as much. Workers chronically
exposed may show vanous lesions of the skin, tracheo-bronchitis.
stomatitis, Conjunctivitis or gastriis. Malcoim and Paul'" found se-
vere erosion of the teeth 1n battery piant workers, Formmg room
workers {J to 16 mgm® of sultunc acid mist tound) were most
severely artected. winle charging room workers (0.8 1o 2.5 mg/m*)
were atiected to a lesser degree.

The TLV of 1 mg/m’, as a ume-weighted average, is recom-
mended to prevent puimonary irmtation and injury to the teetn. Al
parcie sizes likely to occur in industnal situations it should be ade-
uate to prevent harmiut effects. No STEL is recommended at this
1me. however, the reader 15 encouraged 10 review the secion on
Excursion Limits 1n the introduction to the Chermical Substances oi
the current TLV booklet for guidance and control ¢t excursions above
the TLV.-TWA, even when the 8-hour TWA 15 within the recom-
mended limts.

Other recommendatons: Cook (1943} 5 mg/m?’; Smyth, Elkins,
USSR, NIOSH and Czechoslovaksa, 1 mg/m*. This lim:xt also recom-
mended by West and East Germany ang Sweden.
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* In addition to respirator selecuon. a compiete respira-
tory protection program should be insututed which
includes regular traning, mamtenance, inspecuon,
cleaning, and evaiuation.

PERSONAL PROTECTIVE EQUIPMENT

* Empicvees should be provided with and reqtﬁred o - -

use impervious ciothing, gloves, face siucids {eight-incn
minimum), and other appropnate protective clothing
necessary to prevent any possibility of skin contact with
liquid nitric acid or liquids containing nitric acids
having a pH equal to or less than 2.5.

¢ Employees should be provided with and required to
use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropnate protective clothing
necessary 1o prevent repeated or prolonged skin contact
with solutions containing nitric acid having a pH great-
er than 2.8,

* Clothing contaminated with nitric acid should be
placed in closed contaners for storage until it can be
discarded or until provision is made for the removal of
nitnic acid from the clothing. If the clothing is to be
laundered or otherwise cleaned to remove the mitnc
acid, the person performing the operauon shouid be
informed of nitric acid's hazardous properties.

* Where there is any possibility of exposure of an
employee’s body to liquid nitric acid or solutions con-
t2in.c .uia.e acid having a pH equal to or less ther 2.5,
facilities for quick drenching of the body should be
provided within the immediate work area for emergen-
cy use.

* Non-impervious clothing which becomes contami-
nated with mitric acid should be removed immediately
and not reworn until the nitric acid is removed from the
clothing.

* Employees should be provided with and required to
use splash-proof safety goggles where there is any
possibifity of liquid aitnic acid or solutions conuaiming
nutnc acid contacting the eyes. -

e Where there is any possibility that employees’ eyes
may be e~posed to liquid nitric acid or solutions con-
taining nitric scid having a pH equai 10 or less than 2.5,
an eye-wash fountain shouid be provided within the
immediate work area for emergency use.

SANITATION:

e Skin"ths: becomes contaminsted with nitric acid
shouid be immmedistely washed or showered 10 remove
sny nitnic scid.

COMMON OPERATIONS AND CONTROLS '
The following list includes ~ome common operations in
which exposure 10 sitric acid may occur and coatrol
methods which may be effective in each case:

Septamber 1478
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Operation Controis
Use 1n metallurgy as a Local exhaust
. pickiing agent; in metal ventiation; general
* refiring, ore recovery, dilution ventiation;
metal etching, any personal protective
photoengraving equipment
Use in acidulation of Local exhaust
ghosphate rock and ventlaton; general
manufacture of nitrogen dilution ventiation;
soiutions for use in personal protecuve
tertilizer industry equipment
Use as a laboratory Process enclosure;
reagent; in wood local exhaust
pulping industry ventiiation; general
dilution ventilation;
pers_onal protective
equipment
Use during inorganic Process enciosure;
synthesis in local exhaust
manutacture of venuiation; general
fertilizers, exploswves, dilution ventiiation;
herbicides. anubiotics, personal protective
meat-cunng, pickiing, equipment
Ceramics, and
pharmaceutcals
Use duting orgaruc Process enclosure;
synthesis in locai exhaust
manutacture of nitrating ventilation; generai
and oxidizing agents, dilution ventilation;
nylons, foams, personai protective
lubricants, insecticides, equipment
dyes, explosives,

photographic films,
lacquers, and celluiods

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, insutute first aid proce-
dures and send for first aid or medical assistance.
* Eye Exposure

If nitric acid or strong concentrations of nitsic acid
Vapors get into the eyes, wash eyes immediately with
large amounts of water, lifting the Jower and upper lids
occasionally. If irritation is present after washing, get
medical attention. Contact lenses should not be worn
when working with this chemical.

¢ Skia Exposare

If nitric .cid or strong conc.ntrations of nitric acid
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2. Periodic Medical Exomination: The ajorementioned
medical examinauons shouid be repeated on an annuai
basis Or at some other irequency to be determined by
the responsible physician.

- * Summary of toxicology

Nitric acid vapor or mist is an irritant of the eyes.
mucous membranes. and skin. When ninc acid is
exposed (0 air Or comes . ~Snract with organic matter.
it decomposes to yield a muxture of toxic oxides of
nitrogen, including nitric oxide and nitrogea dioxide.
Exposure to high concentrations of nitric acid vapor or
mist causes pneumonius and puimonary edems which
may be facal; onset of symptoms may be deiayed for 4 to
30 hours. In contact with the eyes, the liquid produces
severe burns which may result in permanent damage
and visual impairment. On the skin, the liqud or
concentrated vapor produces immediate, severe and
penetrating ‘burns; concentrated sojutions cause deep
uleers and stain the skin a bright yellow or yellowish-
brown color. The vapor and mist may erode the ex-
posed teeth. Ingestion of the liquid wiil cause immediate
pain and burns of the mouth, esophagus. and gastrom-
testinal tract.

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1. Molecular weight: 63 (solute)

2. Boiiing point (760 mm Hg): 121.6 C (251 F) (for
“constant boiling,” 68%); 84 C (183 F) (white fuming
nitric acid), 60 C (140 F) (red fuming nunc acid)

3. Specific gravity (water = 1): 1.41 (constant boil-
ing); 1.5 (white fuming); 1.55 (red fuming)

4. Vapor density (air = 1 at boiling point of nine
acid): 2 ~ 3 approximately

< Melung pont: =41 C (=42 F) (for “constant
vosling.” 68% ). —~41.6C (—43 F) (white tunung); = 52 C
1 =6l F)(red fuming!

6. Vapor pressure at 20 C (68 F): 2.9 mm Hg (HNOJ)
(constant boiling), 2.6 mm Hg (H20) (constant boiling);
62 mm Hg (white fuming); 103 mm Hg (red fuming)

7. Solubility in water, /100 g water at 20 C (68 P
Miscible in all proporuons

8. Evaporsuon nate (butyl scetate = 1): Data not
availsble
¢ Resctivity

|. Conditions contributing to instability: Elevated
temperatures may caule Containers 10 burst and liberate
toxic oxides of nitrogen.

2. 'ncompatibilities: Rescts eiplosively with ccm-
mmuwyombkmmhmhu
wood.mpummlpcvdashydmumﬁde.m
Coaua-dd\mumnymvio‘.mm

3. Hazsrdout decomposition rroducts: Toxc gases
and nm(mhomﬁadnﬁmsu)mybenlmed
when nitsic e<id decomposes.

‘4. Special precwtons: Nitric acd will attack some
frrms of plastics, tabber, and costngs.

. alet

* Flammability

1. Not combustibie, but is a strong oxidizer.
¢ Warning properties

I Odor Threshold: No quanutative informaton is
available concerning the odor threshoid of nitne acid.

2. Eye Irmitation Level: The AIHA Hygienic Guide,
concerning eye contact with nitnic acid, states that
“nitric acid produces very severe immediate damage
which may resuit is permanen: damage ~nd visual
impairment.”

3. Other Information: The AIHA Hygienic Guide
notes that *'nitrous fumes,' expressed in terms of nitro-
gen dioxide, may cause immediate irmitation of the
throat at concentrations as low as 62 ppm.”

4. Evaluation of Warning Properties: Patty points
out that “nitric acid manufacture is more hazardous
than hydrochionic acid manufacture in that . . . the
oxides of nitrogen have inadequate wamning properties
in low, toxic concentrations.” For the purposes of this
guideline, nitric scid is treated as a material with poor
WarnIng properties.

MONITORING AND MEASUREMENT
PROCEDURES

e General

Measurements to determine employee exposure are best
taken so that the aversge aight-hour exposure is based
on a single eight-hour sampie or on two four-hour
samples. Several shor-tmc intervai sampies (up to 30
minutes) may also be used to determine the average
exposure level. Air samples shouid be taken in the
employee's bresthing zone (air that would most nearly
represent that inhaled by the empioyee).

s Method

Nitric acid may be measured by collection of niiric acid
in 3 mudget impinger, followed by ultraviclet speciro-
photometnc anaiysis. An anaiytical method for nitric
acid 1s 1n the .NJOSH Manuai of Anaiyucal Methods. Ind

RESPIRATORS

* Good industrial hygiene praciices recommend that
engineering controls b~ used to reduce environmental

concentrations 10 the permissitie exposure level. How- l

ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice coatrols are not
technically feasible, when such controls are in the
process of being installed, or whes they fail and need to
be supplemented. Respirators may also be used .or
operstioas which require eatry into tanks or closed
vessels, and in emergency situstions. If the use o
respirators is necemary, the only respirstors pernitted
mmmunmwwunm
and Health Administration (formerly Mining

ment snd Saféty Admisistration) or by the National
Institute for Occupationsl Sslety and Health. '

----m'




RESPIRATORY PROTECTION FOR NITRIC ACID . |
Condition Minimum Respiratory Protection®
Required Above 5 mg/m®
Particuiate or Vapor
Concentratio:
250 mg/m* or less A chemical cartridge respirator with a full facepiece providing protection against

A gas mask with a chin-style or a front- or back-mounted organic vapor canister
providing protection against nitric acid.

Any supplied-air respirator with a full facepiece, heimet, or hood.

Any seli-contained breathing apparatus with a fuil facepiecs.

A Type C supplied-air respirator operated in pressure-demand or other positive
pressure or continuous-flow mode.

Greater than 250 mg/m?***°

Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode. ,

or entry and escape from

unknown concentrations
A combination respirator which inviudes a Type C supplied-air respirator with a
full tacepiece operated in pressure-demand Or other positive pressure or continu-
ous-flow mode and an auxiliary seif-contained breathing apparatus operated in
pressure-demand or other positive pressure mode. .

Fire Fighting Self-contained breathing apparatus with a ‘ull facepiece operated in pressure-
demand of other positive pressure mode.

Escape Any gas mask containing non-oxidizable sorbents and providing protection

aganst nitnc acd.
Any escape self-contained breathing apparatus.

*Only NIOSH-approved or MSHA-approved equipment shouid be used.

*eNitric acid is an oxidizer and should not come in contact with oxidizable materials. Some cartnidges and
carusters may contain oxidizable materials, such as activated charcoal, and therefore and should not be used to
mmm;qmmawommn-ommtsmm.

eesy g0 of supplied-air suits may be necessary 10 prevent skin contact while providing respiratory protection from
mmmmm.w:m.mwmummwmm
mmmmmmwmwmmmm-mofm
mg/m®, an auxiliary seif-contained bresthing apparatus operated in positive pressure mode should also be worn.




* Keep tue affected person warm and at rest. Get medicai

JLTEN1ION &S 500N as possibie.

» Swallowing

When gitric acid has been swallowed and the person 1s
conscious, give the person large quantities of water
" immediately to dilute the nitric acid. Do not attempt to
make the exposed person vomit. Do not make an
unconscious persar. varr.. J¢t medical attention imme-
diately. -

* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, noufy some-
one eise and put into effect the established emergency
rescue procedures. Do not become a casuaity. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
anses.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

« Persons not wearing protective equipment and cloth-
ing should be restncted from areas of spills or leaks unul
cleanup has been completed.

« If nitric acid is spilled or leaked. the following steps
shouid be taken:

1. Ventilate ares of spill or leak.

2. Flush.witn coricus quaatities of water and neutralize
with alkaline material (such as soda ash. lime. eic)..
* Waste disposal method:

Nitric acid may be disposed of by neutralizing with
water and aikaline material (such as soda ash, lime. etc).
and disposing 1n a secured samtary landfill.

4 Nitric Acd
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OBJECTIVE

This standard operating procedure describes the procedures for cold stress monitoring of
personnel engaged in field work activities.

APPLICABILITY
This procedure applies to all Jacobs employees who perform fieid work in coid weather and

who are at risk of developing cold stress.

REFERENCES .
American Conference of Governmental Industrial Hygienists, Threshold Limit Values and

Blological Exposure indices :c: 1990-91, Cincinnati, Ohio, 19S0.

PROCEDURE

Frostbite and hypothermia are two types of cold Injury which personnel must be protected
against during the performance of field activities. Two factors influence the development of
a cold injury: ambient temperature and the velocity of the wind. Wind chill is used to
describe the chilling effect of moving air in combination with low temperature. For instance,
10°F with a wind of 15 miles per hour (mph) is equivalent in chilling effect to still air at -18°F
(see Table 7-2-1). As a general rule, the greatest incremental increase in wind chill occurs

when a wind of 5 mph increases to 10 mph.

Pain in the extremities may be the first early warning of danger to cold stress. During
exposure t0. cold, maximum severe shivering develops when the body temperature has
fallen to 35°C ( . This must be taken as a sign of danger to the workers and exposure
to cold shouid be immediately terminated for any workers when severe shivering becomes

evident.

Since prolonged exposure to cold air, or to immersion in cold water, at temperatures well
sbove freezing can lead to dangerous hypothermia, whoie body protection must be
provided.

Aciequate insulating clothing to maintuin core teriperatures above 36°C (96.2°F) will bs

to workers. The eguivalent chill temperature (see Table 7-2-1) should be used
when estimating the combined cooling effect of wind and low air temperatures on exposed
skin or when determining clotning insulation requirements to maintain the deep body core

temperature.
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TABLE 7-2-1 '
COOLING POWER OF l
WIND ON EXPOSED FLESH
EXPRESSED AS
EQUIVALENT TEMPERATURE
(UNDER CALM CONDITIONS) '
Estimated _Actya) Temperature Reading ( FP
Wind Speed S0 40 0 20 10 0 10 20 30 40 50 «sol
(in mph) |i Equivaient Chilt Temperature ( FP
caim | % 4 0 20 10 0 10 _20 |30 40 S0
s | 48 37 14 16 6 S 15 |26 36 47 57
10 | 40 28 16 4 9 _24_ |13 46 S8 70 |83 -85
15 | 36 2 9 S 18 |3 45 S8 12 |8 99 -1
20 ] 2 18 4 <10 | 25 20 3 £7 } 82 96 -110 -1
25 | 0 16 0 5 H |29 4 59 {74 88 -104 -118 -13°
30 | 28 13 2 18 |33 48 4 |79 984 109 -125 -
35 | 11 -4 2 |35 51 47 |8 98 113 129 -1:'
40 | 26 10 ] 21 | % -53 6 |85 100 116 12 -
| i 1
| UTTLE DANGER } INCREASING DANGER | GREAT DANGER .
(Wind speeds greater | in < hr with dry skin. |  Dangerfrom treezing of ) Flesh may freeze within
than 40 mph have ittle | Madmum danger of |  expossd flesh within one |  30seconds.
additional effect) L _____faige sense of security. | mimnue. 1
| Trenchioot and immersion foot may occur &t any point on this chart. .
Source: American Conference of Governmental industrial Hygienists, logical .
Exposyre indices for 1967-1968, Cincinnati, Ohio, 1657
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Core body temperatures lower than 96.8°F will very likely result in reduced mental
alertness, reduction in rational decision making, or loss of consciousness with the threat of
fatal consequences. Uniess there are unusual or extenuating circumstances cold injury to
other than hands, feet, and head is not likely to occur without the development of the initial

signs of hypothermia.

Evaluation and Control :
For exposed skin, continuous exposure should not be permitted when the air speed and

temperature results in an equivalent chill temperature of -32°C 5-25°F). Superficial or deep
local tissue freezing will occur only at temperatures below -1° (30°F) regardliess of wind

speed.

At air temperatures of 2°C (35.69F) or less it is imperative that workers who become
immersed in water or whose clothing tecomes wet be immediately provided a change of
clothing and be treated for hypothermia.

Limits for properly clothed workers for periods of work at. temperatures below freezing are
shown in Table 7-2-2.

It available clothing does not give adequate protection to prevent hypothermia or frostbite,
work shall be modified or suspended until adequate clothing is made available or until

w3sather conditions improve. -

't work Is_performed continuously in the cold at an equivalent chill temperature (ECT) or
selow -7°C (20°F) heated warming shelters (tents, trailers, etc.) shall be made available
yearby and the workers should be encouraged.to use these sheiters at regular intervais,
ihe frequency depending on the severity of the environmental exposure. The onset of
heavy shivering, frostnip, the feeling of excessive fatigue, drowsiness, imtability, or
euphoria, are indications for immediate retumn to the shelter. When entering the heated
shelter the outer layer of clothing shall be removed and the remainder of the clothing
loosened to permit sweat evaporation or a change of dry work clothing provided. A change
of drv work clothing shall be provided as necessary to prevent workers from returning to
their work with wet clothing. Dehydration, or the loss of body fluids, occurs insidiously in
moeold-uvﬁbmnundnnym'mmcuscopﬂbmtydmowk«tocoldhiurydueto
a significant change in blood flow to the extremities. Warm sweet drinks and soups should
be providea at the work site 1o provide caloric intake and fiuid volume. The intake of coffee

shouid be limited because of a diuretic and circulatory affect.
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For work practices at or below -12°C (109F) ECT the following shall apply:

1.

2

The worker shall be under constant protective observation (buddy system or
supervision).

The work rate should not be so high as to cause heavy sweating that will resuit in
wet clothing; if heavy work must be done, test periods must be taken in heated
shelters and opportunity for changing into dry clothing shall be provided. :

New employees shall not be required to work full-time in cold in the first days until
they become accustomed to the working conditions and required protective

clothing.

The work shall be arranged in such a wav that sitting still or standing still for t~~2
periods is minimized. Unprotected metal chair seats shall not be used.

The workers shall be instructed in safety and health procedures. The training
program shall include as a minimum instruction in:

a Proper re-warming procedures and appropriate first aid treatment.
b. Proper clothing practices.

c. Proper eating and drinking habits.

d. Recognition of impending frostbite.

. Recognition signs and symptome of impending hypothermia or excessive
cooling of the body even when shivering does not occur.

1 Safe work practices.
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H;AI:"H}ND SAFETY

A»mfn;
OBJECTIVE

This standard operating procedure describes the procedures for heat stress monitoring of
personnel engaged in field work activities.

APPUICABILITY
This procedure applies to all Jacobs employees who perform field work in hot weather and

who are at risk of deveioping heat stress.

REFERENCES
NIOSH/OSHA/USCG/EPA, Occupational Safety and Heaith Guidance Manual for Hazardous

Waste Site Activities, October 1985.

American Conference of Governmental industrial Hygienists, Threshold Limit Values and
iological sure Indi 4| 91, Cincinnati, Ohio, 1990.

PROCEDURE

Heat-induced physiological stress (heat stress) occurs when the body fails to maintain a
normal body temperature. A number of physical reactions can occur ranging from mild
(such as fatigue, irritability, anxiety, and decreased concentration, dexterity, or movement)
to fatal. Because the incidence of heat stress depends on a variety of factors, all workers,
even those nct wearing protective equipment, shauid be monitored.

For workers wearing permeable ciothing (e.g., standard cotton or synthetic work clothes),
follow the ACGIH Threshold Limit Value recommendations for suggested work/rest
scheduies listed in Table 7-1-1. This work/rest schedule is determined by the Wet Bulb
Globe Temperature index (WBGT), a measure of environmental factors which most nearly
correiste with deep body tempersture and other physiological responses to heat WBGT
vaiues are caicuiated by the following equations:
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1. Outdoors with solar ioad
WBGT =07NWB + 02GT + 0.1 DB

2. . indoors or Qutdoors with no solar load

WBGT = 0.7 NWB + 0.3 GT

where:

WBGT = Wet Bulb Globe Temperature
NWB = Natura! Wet Bulb Temperature
DB = Dry-Bulb Temperature

GT = Globe Temperature

The determination of WBGT requires the use of a black globe thermometer, a naturai
(static) wet-bulb thermometer, and a dry-bulb thermometer. Commercially available
instruments can be used for convenient measurement of WBGT.

For or_impermeable encapsulating ensembles and/or
levels of protection A, B, or C, the recommendations listed in Table 7-1-1 cannot be used.
For these situations, workers shouid be monitored when the temperature in the work area is

above 70°F (21°C).

To monitor these workers, measure:

1. Heart rate. Count the radial puise during a 30-second period as early as pnssible in
the rest period.

s if the heart rate exceeds 110 beats per minute at the beginning of the rest
period, shorten the next work cycie by one-third and keep the res* period the
same. )

b. it the hesrt rate shll e.ceeds 11C beits per minute at the next rest period,
shorten the following work cvcie by one-third.

2 Oral temperature. UaawucM(amm-mmm)or
similar device 1o measure the cral iemperature at the end of the work period (betore

drinking).
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TABLE 7-1-1
WORK - REST REGIMEN !

WBGT TEMPERATURE IN WHICH VARIOUS WORK LOADS ARE PERFORMED {F (C"))
WORK-REST REGIMEN LIGHT 2 MODERATE 3 HEAVY ¢
Continuous work permitted 86.0 (30.0) 80.1 (26.7) 77.0 (25.0)
75% work
25% rest, each hour 87.1 (30.6) 82.4 (28.0) 78.6 (25.9)
50% work
50 % rest, each hour 88.5 (31.4) 84.9 (29.4) | 822(27.9)
25% work
75% rest, each hour 90.0 (32.2) 88.0 (31.1) 86.0 (30.0)

1 Adapted from “Permissible Heat Exposure Threshold Limit Values® in Threshold Limit
Mwm American Conference of
Governmenty industriel Hygienists, Cincinnaxd; Ohlo, 1990, p. 69~ -

zmmwumm«mm oo..m«.mwmum
performing fight hand or amy work; efc. .

3mmmwam1mm og..mldvaboutwmm

snd pushing, etc.
4mmmwunmm ¢.9., sampling work, pick-and shovel
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TABLE 7-1-2
SUGGESTED FREQUENCY OF
PHYSIOLOGICAL MONITORING FOR FIT AND
ACCLIMATIZED WORKERSS
' NORMAL IMPERMEABLE
ADJUSTED TEMPERATURES WORK ENSEMBLE ENSEMBLE
90°F (32.2°C) or anove After 6ach 45 mnutes of work After each 15 munutes of work
87.5°-90°F (30.8°-222°C) After each 60 minutes of work After sach 30 minutes of work
82.5°.87.5°F (28.1°-30.8°C) After sach 90 minutes of work After sach 60 minutes of work
77.5°82.5°F (25.3°-28.1°C) Aer sach 120 minutes of work After each 90 minutes of work
72.8°77.5°F (225°-25.3°C) After each 150 minutes of work After each 120 minutes of work

Source: NIOSH/OSHA/USCG/EPA, Occupational Safety and Heaith Guidance Manual for
Hazardous Weste Site Activities, October 1985, p. 8-22.

8 For work levels of 250 kilocalories/hour.

omum&mm(uwwmmmmuw%-
ta OF + (13 x % sunshine). Measure air temparature (ta) with s standard
mercury-in-giass thermometer, with the bulb shisided fror raciant hess. Zstmate
percent sunshine by judging what percent time the nun is Aot coveree by clouds.
that are thick enough to produce a shadow. (107 percent sunchiny = no cloud
covers and & sharp, distinct shadow; 0 percent sunshine = no shadows.)

7 A normal work ensembie consists of co'ton coversils or othee cotinn clothing with

jong siseves and pants.
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It oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by
one-third without changing the rest period.

If oral temperature still exceeds 89.6°F (37.6°C) at the beginning of the next -
rest period, shorten the foliowing work cycie by one-third.

Do not permit a worker to wear a semipermeable or mpermeable garment
when his/her oral temperature exceeds 100.6°F (38.1°C).

3. Body water loss. Measure weight on a scale accurate to +0.25 Ib. at the beginning
and end of each work day to see if enough fluids are being taken to prevent
dehydration. Weights shouid be taken while the employee wears similar clothing or,

ideally, is nude.

The boay water loss should not exceed 1.5 pe:zc=: :otal body

weight loss in a work day.

initially, the frequency of phy=' Jlogical monitoring depends on the air temperature adjusted
for solar radiation and the le A of physical work (see Table 7-1-2). The length of the work
cycie will be governed by the frequency of the required physiological monitoring.

PREVENTION
Proper training and preventative measures will help avert serious iliness and loss of work

productivity. Preventing heat stress is particularly important because once sormaone suffers
from heat stroke or heat exhaustion, that person may be predispossd to addiional heat
injuries. One or more of the following recommendations will help reduce heat stress:

1. Adjust work schedules:

a
b.

c.

d

Q.

Modity workirest schedules according to monitoring requirements.
Mandate work Siowdowns as needad.

Rotate personnel: altemnate job functions to minimize overstress or
overexsrtion at one task.

Add sdditional personnel 10 vork teams. -

Perform work during cooler hours of the day it possible or at night if
adequats lighting can be provided.

2°  Provide sheiter (air-conditioned, if possible) or shaded areas to protect personnel
during rest periods.
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Maintain workers' body fluids at normal leveis. This is necessary to ensure that the
cardiovascular system functions adequately. Daily fluid intake must approximately
equal the amount of water lost in sweat, i.e., 8 fluid ounces (0.23 liters) of water must

be ingested for approximatsly every (8 ounces (0.23 kg) of weight lost. The normal
thirst mechanism is not sensitive enough to ensure that enough water will be drunk

to replace lost sweat. When heavy sweating occurs, encourage the worker to drink
more. The following strategies may be usetul:

a.  Maintain water temperature at 50° to 60°F (10° to 15.6°C).
b. Provide small disposable cups that hoid about 4 ounces (0.1 liter).

c. Have workers drink 1§ ounces (0.5 liters) of fluid (preferably water or zilute
drinks) before beginning work.
d. Urge workers to drink a cup or two every 1S to 20 minutes, or at each

monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are
recommended, but more may be necessary to maintain body weight.

e. Weigh workers before and after work to determine if fluid replacement is
adequate.

Encourage workers to maintain an optimal level of physical fitness:

a Acclimatize workers to site work conditions: temperature, protective ciothing,
and workioad.

b. Urge workers to maintain normal weight leveis.
Wear long cotton underwear under chemical protective clothing. Cotton will aid in
absorbing perspiration and will hoid it close to the skin, which will provide the

madmum amount of cooling from the limited evaporation that takes place
undemeath the chemical resistant ciothing.

mmmnﬁmmmmwwwm;
or sevee hest exposire. Cooling devices include:

s MM«MM&MMWMm
cool off protective clothing. »

b. Cooling jackets, vests, or suits.
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7. Train workers to recognize and treat heat stress. As part of training, identify the
signs and symptoms of heat stress. These ara:

Heat Rash: caused by continuous exposure to heat and humid air and
aggravated by chafing clothes. Symptoms include a decreased ability to
tolerate heat as well as being a nuisance.

Heat Cramps: caused by profuse perspiration with inadequate fiuid intake
ana chemical replacement (especially saits). Signs: muscle spasm and pain
in the extremities and abdomen.

Heat Exhaustion: caused by increased stress on various organs to meet
increased demands to cool the body. Signs: shallow breathing; pale, cool
moist skin; profuse sweating; cizZinzss and lassitude; nausea; faintng.

Heat Stroke: the most severe form of heat stress. Temperature regulation
fails and the body temperature rises to critical levels. Body must be cooled
immediately to prevent severe injury and/or death. Competent medical help
must be obtained immediately. Signs and symptoms are: red, hot. dry skin:
no perspiration; nausea; dizziriess and confusion; strong, rapid puise; coma.
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UTILITY CLEARANCE
1.0 PURPOSE

1.1  This standard operating procedgure describes procedures to reduce the risk of contact
with buried or above ground utility service lines.

SCOPE
2.1 This SOP applies to all field activities where there is possibie contact with above

ground utilities or sub-surface utilities.

REFERENCES
3.1 OSHA 1926.650 - 1926.652 Excavations

3.2 Underground Services - State Standards (e.g. Californie, Title 1 CCR 4216)

3.2 OSHA 1926.955 Provisions for Preventing Accidents Due to Proximity to Overhead
Lines

3.4 OSHA 1910.333 Selection and Use of Work Practices in Sub-part S - Electrical

RESPONSIBILITIES ,
4.1 It is the responsibility of the Project Mansger (PM) to assure full compliance with this
SOP.

4.2 The Site Manager (SM) shali implement this SOP on site.

4.3 The Site Heaith and Satety Officer (SHSO) shail assure full compliance with the SCP
and report any deficisncies to the Heaith and Safety Manager and the Project Manager.

PROCEDURES
5.1. Buried Utilities
A review will be made of any svailable property maps, biue lines, or as-buiits prior to

8.1.1. During the project site walk, sny discrepencies or new information regarding
utility locations will be added to project maps.

5.1.2 |f the project ie ‘ocatad on Federal land, if possible. facility personnel (Base or
tacility engineering’ should provide utility clssrance and sign off. If work is for
s govemment faciiity, the Site Manager shall obtsin anc! submit the property
facility utility service clesrsnce request forms. If work ‘s within s local
service using standsrd geophysical methods such as electromegnetic (EM),
ground penetrating radar (GPR), magnetic gradient survey and/or 8 pipe locator.
Two maethods will ba relied on. Utility focstions will be marked using the
tollowing color code, uniess the facifity iocator uses a different color code:

A alieme camibla. 4 1009
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white work locstion

red electrical

yeliow gas or oil

orange telephone

blue water

gresn sewer

5.1.3

5.1.4

5.1.5

5.1.7

5'1 .8

if the project occurs in a state which has an sgency doing utility clearsnces.
they will be notified. State Underground Service Alert (USA) or other
designation in 8 given state will be notified prior to commencing field work per
their requirements. USA wiil assign a "tickst” number to your site which will
need to be recorded. This tickst number is valid for 8 limited time but, may be
extanded by contacting USA again. USA will notity utility representatives who
will mark sccording to the utilities’ color scheme.'

Afrer utilities have been marked by the federal, state or iccat iocator service,
the Site Mane3er will clear utilities.

In sddition to geophysics, borings will be hand augured tv 8 minimum of seven
feet for il locations within deveioped areas whaere thare is 8 potentisl to impact
burned utilities. The hole must be reamed by hand to st least the diameter of
the drill rig auger or bit prior to drilling. For s0il gas surveys, the survey prabe
shail ba placed as cicse as possible to the hand suger.

Methods for utility cisarance for horizontal and siant boring will be determined
by the Project Manager and Heaith & Satety Manager.

All uncovered utilities must be supported. Any repsirs or modifications to
existing utility lines require the line to be iocked-out/tagged-out prior 10 work.

At sach iocation where ranching or excsvating will occur using a backhoe or
other heavy sQuIpMent, prior to ground-breaking, the soil raust be probed with
8 magnatometsr and/or 8 poie made of non-conductive materisl. Additional
requirements for trenching/excavatng activities csn be found in Jacobs Satety
Msanusl, Section 10.9.4.

' in Califerms USA will not lesse wiilites en federel sreserty, it will hove Iniesmation en any coamments

\ .
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§.2.

5.3

.4

Above Ground Power Lines
The following table gives tne required minimum clearances for working in proximity to

overnead power lines.

0 -50 KV 10 ft., or one mast length; whichever is greater
SOKV+ 10 ft. + 4 in. for every 10 KV over 50 KV or 1.5 mast

lengths; whichever is greater

If it is necessary to work without the minimum clearance, the overhead line must be
de-energized or re-routed by the utility company or 8 competent electncian.

Approval
Utility Clearance Form 7-1 must be compieted and signed-off by the Site Manager prior

t0 commencement or relevant site work.

A~ deviations from this CTP must be approved by the Project Manager after
collaboration with Heaith anc Safety Manager. Approval via tslephone is acceptable
in the event the Project Manager is not on site.

Existing Utility Repair
When repairing existing utilities, refer to the Jacob's Lock-Out and Tag-Out Procedure
(Section 8.9 in the Safety Manuasl).
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UTILITY CLEARANCE FORM 7-1

Project: Compieted by:
Site Location: Date:
M‘.Qm_
1. Review of Existing Maps yas no n/a
2. Above Ground Utilities
2) marked on $ite Mmaps yes no n/a
b) necessary to fockout yes no n/a
c) document procedures usad to fockout or re-route yes no n/a
3. Underground Utilities
a) Stats Agency calied by: vyes no n/a
Date: Ticket Numoper
b) Geophysical clearance method(s) used yes no n/a
By: Date:
c) Utilities marked on site
map (attached) by: Date: yes no n/s
4. Hand suguring compieted to feot yes no n/s
By whom: Date:
5. Trench/excavation probed yes no n/a
6. Approvai:
Sits Manage: Date
Client Rep Date
7. Devianons from SOP Approval:
Project Manager Dats -
Hesith ang Safety Mariger - Date

cc:  Proimct Fle
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PHYSICAL HAZARD CONTROL PROCEDURES

MOTOR VEHICLE SAFETY
The following motor vehicle safety procedures will be used by site personnel.

Personnel will not enter or exit from moving vehicies. Personnel will not ride in the
bed of any vehicie.

The use of seat belts is mandatory for ail vehicle occupants in govermment and
private vehicies while operating on indian Mountain LRRS. Random seat beit
checks may be conducted on indian Mountain LRRS.

Travel precautions will be followed when working within or adjacent to indian
Mountain LRRS:

e Avoid overexposure to the sun. Sunburm can be very serious and heat stroke
or heat exhaustion can be fatal. Section 3.2.6 identified the signs, symptoms,
and treatments for heat stress-related axposures.

e Carny drinking water. Plastic containers are preferable to metal containers or
water bags.

+ F.equenuy check the gasoline, oil, and water tempz-atura gauges of the
vehicle.

s Keep tires at normal inflation pressure. Soft tires generate heat and cause
blowouts.

* Road grades can be deceptive. On hot days, shift to a lower gear on grades
and drive slowly to avoid overheating the engine.

e Watch the temperature gauge. if the vehicle is air conditioned and the gauge
indicates that the engine is close to overheating, tumn off the air conditioner. If
the engine overheats, pull to the side of the road but do not stop the motor.
Tum on the heater and while the car is at fast idle, siowly pour water over the
radiator core to cool it. Refill the radiator to its proper level only after the engine
has cooled; the motor should be kept running.

. umevehidedm!opsvaborlock,wmpawetdomaroundmefuelpumpand
the kine to cool them.

¢ Ctay with the vehicle. |f it breaks down, stay in the shade provided by the
vehicle and wait for heip to amrive. Do not attempt to walkk in the hot sun fu
assistance.

DRILL RIG SAFETY

Driling rigs and associated equipment will be used in support of fieid activities to be
conducted at indian Mountain LRRS. Drilling rig maintenance and safety is the

responsibility of the drilling operator.

wolaNndvawiphapiidey 4, 1904 100% Resyuled




Al! drilling rigs and associated equipment will be maintained in proper operating
condition according to the manutacturer's specifications. A daily written inspection
will be kept to ensure proper maintenance and to identify any defects or problems
that may arise. Any defects or problems found must be corrected immeciately. Any
fluids, other than water, that ieak oitu the ground will be cleaned up by the drilling

subcontractor.

All hand tools are to be used for their intended purpose and must be in good, clean
condition. Rope and wire will, at a minimum, be inspected once a week. The rope
and wire will be use * only for the intended purpose.

When preparing to drill, the drill rig must be secured. When drilling is in progress,
will keep away from the augers at ali times. The following are provided as
general guidelines for safe practices on the site during drilling operations:

* The supplier of the drill rig will ansure that equipment is well maintained, meets
existing safety reauirements, and is inspected regularly and betore releasing to

new projects.

* A tully qualified person will operate the rig and equipment, identify pending
failures, and supervise the other drillers on the project.

s Transport of the rig to the work site will be done by a person with the proper
commercial license.

e To tha extent poss:ble, 2 tcrrain should be level and the o ound should be
stable so that unexpected movement of the rig will be uniikety. Tugger and
anchor lines will be used to secure the rig if the siope is hazardous.

e All power transmission equipment, prime movers, and machine parts of rotary
drilling equipment must be guarded. Chains and sprockets will be enclosed to

prevent accidental contact.

* Employees invoived in the operation will not wear any loose-fitting clothing,
jeweiry, or unrestrained long hair which could get caught in any exposed
moving machinery. Footwear shouid be steel toe.

e |t any air or hydraulic lines are visible and uncovered they wiil be secured in
such a way that a fallure wouid not allow them to whip around.

e Dust suppression will be used to control emissions.

e Emergency stop devices are required for the prime movers on drilling rigs to
allow the operator or others to quickly respond to an emergency and prevent
an sccident or, at least, limit the injury. Emergency stops must be manually
resst befora restarting prime movers.

° mmtwlﬂboropodoﬂ. ~arked, or personne posted to keep the sca Clear
of pedestrians or spectstors.

. Amm.xa:cmmmmmmmm

s A communication system among the driller; driller's heiper, geclogist, ard other
site personnel will be used.

wpnlNrdnatighapiiiay 4. 1904 100% Resysind




e Engaging the auger to the power coupling will follow recommended
manutacturer's procedures. '

o Contact with the power coupling or auger during rotation will be minimized.
¢ The drill rig will be in neutral and the augers before cieaning the augers.
* Food and beverages will not be consumed or stored in operational areas.

e The route of travel will be inspected before moving the drill rig off the road.
Rocks, trees, erosion, uneven surtaces, and utilities will be noted.

e Al passengers will exit from the vehicle when moving the drill rig onto uneven or
sloped terrain.

e Personnel will engage multiple-drive power trains (when available) on the drill
rig vehicie when mobilizing off the road.

e Personnel will travel upgrade or downgrade on slopes when feasible. Avoid off-
camber or traverse approaches to drill sites.

e Spotters will be used to provide guidance when vertical and lateral ciearance is
questionable.

« The drill rig mast will be 1owered during travel. All loads will be secured to the
drill rig during travel.

e Overhead and buried utilities will be located before drilling operations.

e Tools, materials, and supplies will be properly stored to allow safe handling by
drill crew personnel. Proper storage on racks or sills will prevent spreading,
rolling, or sliding. Storage or transportation of tools, materials, or supplies
within the drill rig derrick will be avoided.

e Gasoline will be stored in containers specifically designed and approved for
such use.

e Working surfaces will be maintasined free of obstructions or potentially
hazardous substances.

e Eye protection will be wormn when chipping, chiseling, or breaking material that
presents a risk of flying objects.

*  Wire rope, hoisting hardware, swivels, hooks, bsarings, sheaves, guides, rollers,
clutches, Srakes, etc., will be inspected for the following:

E

1]

J

i
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Loads will not be hoisted directly over fieid personnel. Suspended loads will
not be left unattended. Personnel wiil maintain a safe hand distance from

hoisting equipment (e.g., wire rope, hooks, pinch points; when the slack is
reduced.

Auger boring will begin siowly with the drive engine operating at iow rotations
per minute.

100% Resyeted -

wairinaavghepiiter 4, 1904
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EMPLOYEE CERTIFICATION FORM

By my signature, | certify that | have read, understand, and will abide by, the Health and

Safety Plan for the Granite Mountain RRS facility.

Printed Name Signature Company .Date
[lgN Powgrtt )[m fc»/ _JHALoBS %0/?4
’ X0 a 1‘ Yy 6‘(2"9 §; 30/79
. 2 £/ 2% 7/ e r i 2 Pes
o 150n R f;ﬂi_. _ 5/ 32
T 6PN Y/ 4” - IG5« 919
Hecycied

(55) af\grenie\heplorm\August 15, 1004
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1.0

2.0

3.0

4.0

BLOODBORNE PATHOGEN EXPOSURE CONTROL

OBJECTIVE
1.1 This standard operating procedure describes procedures for control of and

medical response to bloodborne pathogen exposures. This SOP provides
compliance to OSHA standard 1910.1030 - Bloodborne Pathogens; which
is designed to reduce occupational exposure to human blood and certain
body fluids and tissues that are potentislly infectious for Hepatrtis B Virus
(HBV), Human Immunodeficiency Virus (HIV), and other bloodborne
pathogens.

APPLICABLITY

2.1 This SOP applies to all Jacobs site perscnnel who as an ancillary duty may
provide First Aid/CPR in an emergency situation. These employees must
maintain active bioodborne pathogens training as well as active CPR and
First Aid training.

2.2 The control procedures presented in this SOP shoulc be followed for any
employeve wnn exposurs to human bloud or other body fluids possibly
contaminated with blood during the course of their job duties.

REFERENCES
3.1 OSHA 28 CFR 1910.1030 - Bloodborne Psthogers, March 6, 1992.

3.2 U.S. Department of Health and Human Services, Guidelines for Prevention
of Transmissions of Human Immunodeficiency Virus and Hepatitis B Virus
.0 Heatth Care and Public Safety Workers, February 1988.

METHOD OF COMPLIANCE

4.1 Universal precautions shall be observed to prevent contact with blood or
other potentially infectious maxerisis. “Uaivarss! prscautions® mcens that
you assume all biood is infectious and take the necessary protective
messures.

COMMUNICATION OF HAZARDS

5.1 To be sure that sil employees recognize infectious hazards snd that
infectrous materiais are trested with special care, OSHA reaures specis!
labeling and identification.

5.2 Place potentislly infectious materials ins leakproof containers. Place sharp
objects in puncture-resistant contsiners: The contsiners must be either red
in color- or clearly fabeled- with- orange or orange/red labels with the
biohazard symbol and lettering in a contrasting color.
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6.0

7.0

5.3

The waste must Le disposed of acccrLing To Specific state anc local
contaminated waste disposat rules. One of two steps must be taken to

obtsin this information.

1. Contact the state and local waste disposal authorities beforehand.
or

2. At the time of incident, place the contaminated materials in the

proper comainers. Contact the proper state and local waste disposal

authorities for instructions as to the disposal of the contaminated

waste.

EXPOSURE DETERMINATION

6.1

6.2

The anticipated exposure risks are associated with medical emergencies
requiring CPR, the stabilizing of 3 victim: bleeding or with an open wound,
clean-up of blood. body fluids, or tissues, or broken or sharp objects that
might be contaminated with blood.

For control purposes, all human blood, body fluids possibly contaminated
with blood, and certain bedy fiuids' will be considered potentially infectious
tor HBV and iV and every efiort should be made to avoid contact.

CONTROL PROCEDURES

7.1

7.2

7.3

For First Aid response in which the victim is bieeding, vomiting, or has sny
open wound, the responder shall wear disposable gioves. if the respcnse
involves bleeding control, tne responder shouid wear protective clothing and
protective eyewear. Additionally, if the bleeding control invoives spurting
biocd, the responder shouid aiso wear goggles or a face shieid.

When providing CPR, the responder shall wear dispossbie gioves and use
a one-way inhaler barrier (to be included with all First Aid kits).

Atter completion of 5.y emergency responss procedures aescribed above,
the responding personnei shail decontaminote protective equipment, dispose
of sl disposabie protective ciothing and wash ali skin surfaces potentislly
comaminated. Any work surface comaminated shafl be cieaned with 8
detergent solution. All contaminated materials shall be disposed of in
compliance with the above Communicsuc - of Hazards section.

INCIDENT INVESTIGATION AND NOTIFICATION -

é.1

The Site Heslth and Satety Officer or Office Health and Safety Coordinstor
must proaptly conduct the incident investigstion and notity the Crrporate
tealtr und Safety Mansger: of the. incident. The exposwre incidert
investigation must document the following. information:

1¢ arabveswingl- f-id, synovial fuid. pleursi fuld, percardial fuld, pertanesi fhuid, amwuotic id, vegne:
secretions. semen, Dreast milk, and sny unfixed hUMEn USSUR OF O




8.1

8.2

9.3
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8.1.1 The circumstances surrounding the exposure incident and
identification of the emergency response personnei and source

individual.
8.1.2 Work practice controis in place at the time of the incident.

8.1.3 Personal protective equipment and/or clothing in use at the time of
the incident.

8.1.4 Any faiiures of the above controls st the time of the incident.

9.0 POST EXPOSURE EVALUATION

The exposed employee shall be referred immediately to the medical clinic
chosen by Jacobs in coordination with Jacobs Medica! Consuhtant for a
confidential medical evaluation an3 follow-up.

Jacobs shail provide the following information to the heaith care
protessional:

9.2.1 A copy of OSHA 1910.1030.

9.2.2 A description of empioyee’'s duties as thev relate to exposure
incident.

9.2.3 Documentation of route(s) of exposure and circumstances in which
exposure occurred.

9.2.4 Results of source individual’s blood testing, if available.
9.2.5 All medical records relevant tO appropriate treatment of employee.

The evaluation and follow-up should include at the least the following
elements:

9.3.1 Documentatior: of the routel(s) of exposure and circumstances under
which the exposure incident occurred.

9.3.2 \dentificatior of source individual.

9.3.3 The sourcs individusl's blood shall be W as soon as feasible and
after consent is obtained in order 10 determine HBV or HIV
infectivity. When source individusl is siresdy known to be iLifected
with HBV or HIV, testing need not to0 be repeated.
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9.4

8.5

9.6

9.3.4 Resutts of the source individual's testing shall be made avasilabie to
exposed employee and employee shall be informeg of applicable iaws
and reguiations concerning disclosures.

9.2.5 The exposed empioyee shail be tested for HBV and HIV serological
status after consent is received. |f empioyee consents to baseline
collection. but not to HIV serology, the blood sample shall be
preserved at least SO days after exposure incident and be made
available for testing at a later date at the employee’s election.

The empiloyee shail be counseled by the physician regarding the risk of HIV,
HBV, and other bioodborne pathogen infections.

If the exposure source material is negative for HIV antibody or is not
available ‘or examination, the employee may be retested six months and

one year atter the inftial test.

All testing and counseling shall be undertaken with confidentiality, at no
cost t0 the empioyee, made available at a reasonable time and place,
performed by or under the care of a licensed physician, and be provided
according to U.S. Public Health Service.

10. HEPATITIS B VACCINATION
10.1 Jacobs will make available the Hapatitis B vaccine and vaccination series to

10.2

10.3

all employees who have occupational exposure, and post-exposure
evaluations and follow-up to all employees who have had an exposure

incident.

The medica! evaluations and procedures including the Hepatitis B vaccine,
vaccination series, post-exposure evaluation and follow-up (including
prophylaxis) will b2 made available at no cost to the employee. The
evalustions and procedures will aiso be made availablie at a reasonazie time
and place, will be performed by or under the supervision of 2 licensed
physician, and be provided according to recommendations of the U.S. Public
Heaith Service. All laboratory tests will be conducted with an accredited
laboratory at no cost to the employee.

if the employee choases not to accept the vaccine, a NDeclination 51atement
should be nbtained with ths employee’'s signature (Apserndix A). The
statement is not 8 waiver. The enipioyee reserves the right to receive the
Hepstitis vaccinstion st 3 Iater date if they remain occupationally at risk for

Hepatitis B.
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11.0 HEALTHCARE PROFESSIONAL’S WRITTEN OPINION
11.1 For each post-exposure evaluation, the Company shall provide to the
affected employee, through the medical clinic, a written report concerning
the physician’s recommendations within 15 days of completion of
evaluation including:

11.19 Whether a3 Hepatitis B vaccination is indicated for employee
and medical conditions resuiting from; the empioyee’s ability
to receive Hepatitis B vaccine and whether employee received
such vaccination.

11.1.2 Ariy medical conditions resulting from exposure.

11.1.3 That the employee has been informed of the resuits of the
evaluation and that the employee has been toid of any medical
conditions resulting from exposure requiring further
evaluation.

12.0 RECORDKEEPING OF MEDICAL RECORDS
12.1 The designated Jacobs Medical clinic shall maintain a confidential medical
record for each exposed employee. The record shall include the following:

12.1.1 The employee’s name and Social Security number.

12.1.2 A copy of the employee’'s HBV vaccination status including
dates of all Hepatitis B vaccinations and any medical records
concerning the empioyee’s ability to receive HBV vaccination.

12.1.3 - A copy of all results of examinations, medical testing, and
follow-up procedures.

12.1.4 The employer’s copy of the healthcare professional’s written
opinion.
12.1.8% A copy of the information provided the heaithcare

prafessional.

12.2 Jacobs will snsura that the ¢ Tisiovea.medical records are kept confidential
snd not disciosed or reported witl® ut the empioyee’s expressed written
consent to sny person within or outside the workplace, except as required
by 29 CFR 1810.1030 or as r.2y be required by law.

12.3 The records will be kept a: ssast the durstion of employment plus 30 years.




Jacoos Engineenng Group, Inc.
Standard Opersung Procedurs Numper: 7.6
Bioodborne Pathogen Exposure Control

Issus Dats: Aoni 29, 1993
Revimon Number: O
Page 8 of 7

issuing Department: Envisonmentai Heaith & Safety

13.0 TRAINING

13.1 All emergency response personnel shall receive initial training and an annuai
refresher training on bloodborne pathogen exposure control. Training

contents shall inciude:

13.1.1

13.1.2

13.1.3

i3.1.4

“13.1.8

13.1.6

13.1.7

13.1.8

13.1.9

13.1.10

Employees mus: -e given access to a copy of the Bloodborne
Pathogen Stanoard 1910.1030, and its contents must be
explained to them.

There must be a genera! discussion of bloodborne diseases
witn special emphasis on the epidemiology, symptomatoiogy,
and modes of transmission of HIV and HBV.

There must be an expianation of Jacobs’ Exposure Control
Pian (SOP 7.6), and employees must be told how 1o obtain a
copy of the written plan for their review.

An explanation of the methods of recognizing tasks and cther
activities that may involve exposure to blood or other
potentiaily infectious materisis.

An explanation of emergency response procedures that canbe
used to prevent or reduce exposure such as engineering
controls, PPE, and work practices.

Information must be made available on the types, selection,
proper use, location, removal, handling, decontamination, and
dispass! of PPE.

information on the hepatitis B vaccine, its effect, safety,
method of administration, berafits, and that it will be offered
free of charge to all empioyees that have occupational health
care respons:bilities.

Appropriate actions to be taken in an exposure incident,
including the method of reporting and the medical follow-up
that will be available.

information on the post-exposire evsiustion and follow-up
that the empioyer is requved to provide ftor the employse .

following an exnosurs incidunt.

Explanstion of sicns and labeis required by Communicstions
of Hazards.
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)3.1.11 An opportunity for interactive questions and answers with
person conducting training session.

14.0 TRAINING RECORDS
14.1 Training records shall include the following information:

14.1.1 Dates of training session.

14.1.2 Contents or summary of training session.

14.1.3 Names and qualifications of person(s) conducting training.
14.1.4 Names and job titles of all persons attending training.

14.2 Training records shall be maintained for at least three years from the date
trai<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>